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REPORT 


OF THE 


BOARD OF CONTROL OF THE NEW YORK AGRICUL- 
TURAL EXPERIMENT STATION, 





Hon. Fremont Cole, Speaker of the Assembly : 


Sir.—I herewith transmit to the Legislature the 


Seventh Annual Report of the New York a AEN 


Experiment Station. 


Very respectfully, , 
Your obedient servant. 
N. M. CURTIS, 
President Board of Control. 





REPORT OF THE EXECUTIVE COMMITTEE. 





When this property was purchased by the State, the dwelling, 
which was very spacious and expensive, was considerably out of 
repair. The barns, stables and other outbuildings were in still 
worse condition, and so badly arranged that the expense of storing 
crops therein and removing them for threshing or feeding often 
absorbed a great portion of their entire value. They could not 
be repaired nor reconstructed with economy, but some of them 
might answer, at least temporarily, for storing and exhibiting the 
acricultural implements which we were assured would be donated 
to the Station by our leading manufacturers, and others might be 
used for the valuable varieties of swine, of which the Station 
already possesses a considerable number, and possibly others 
might be used for poultry, though it will be better to build new 
for this purpose, with sufficient land and suitable arrangements 
for developing this important industry. 

We were urged by representatives of associations having the 
most valuable herds of cattle in the country to prepare fit and 
suitable stables and stalls for selected specimens of these valuable 
animals, so as to make a perfect test of rearing and feeding repre- 
sentatives of the various breeds, and, for the first time in the 
history of our agriculture, to subject all to the same care and the 
same system of feeding. If we had not been subjected to great 
and unexpected delays by the extraordinary season, which com- 
pelled us to work our mechanics inthe storm for more than three- 


fourths of the time, and in overcoming the obstacles to a secure 
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foundation, we might to-day exhibit from twenty to twenty-five 
head, the best specimens of registered animals of the most valu- 
able breeds in the country, all the gift of our enterprising and 
liberal breeders.. Letters continue to pour in upon the director to 
this time, urging us to hasten to completion the accommodations 
for these cattle. We are now only waiting for the proper set of 
our cement floors and the thorough drying of the basement story. 

As the extra appropriation of $8,000, granted at the close of the 
late session of the Legislature, for constructing a new barn, the 
purchase of live stock, agricultural implements, etc., became 
available, we were satisfied that not much, if anything, need be 
paid for the stock or implements, as the owners thereof had 
decided to donate them ; and this left us sufficient funds to con- 
struct a model barn, containing a spacious and perfectly ventilated 
stable, an elaborate and improved “silo,” and convenient rooms 
for meteorological observations, all of which are provided for in 
the new building. While its cost has absorbed about all the 
money provided by the State for this purpose, we can not dis- 
cover where any saving could have been made without impairing 
the utility of the provisions made for these various objects. 
While we have carefully studied to avoid all extravagance and 
useless expenditure, we have kept in view that all practical 
farmers who visit the Station entertain the opinion that this prop- 
erty, on which nature has bestowed its choicest bounties, and on 
which the former proprietor expended not less than fifty thousand 
dollars in buildings and other improvements, should be made in, 
all respects a model farm, and that the experiments by its mana- 
gers should not only embrace all of the scientific objects which 
have hitherto occupied the main attention of the director, but 
extend to every acre of the farm and every building, every other 


improvement, and every animal reared upon the place. For the 
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| past six years, as well as many years prior to the purchase by the 
State, no improvements or repairs had been made, and as a neces- 
sary consequence the fences had been destroyed on the greater 
- portion of the farm, noxious weeds had supplanted the crops, the 
once splendid and bountiful supply of water had no longer any 
avenue to the place, and the most valuable of the buildings were 
literally tumbling down over the heads of the family of the 
director. The necessary repairs of the residence have been made, 
the water-works have been reconstructed, carrying to all the 
buildings and all the stables a bountiful and reliable supply of 
pure and wholesome water, and other improvements which could 
no longer be avoided without destruction to the property of the 
State have been accomplished. But in doing this work, there 
being no special appropriation for many of these purposes, we 
_ have necessarily used about $5,500 of the funds granted to the 


Station for general purposes. 


WM. W. WRIGHT, 
JAMES McCANN, 
CHAS. JONES, 


EKaecutiwe Committee. 














Vill Crops PRopUCcED IN 1888. 
CROPS PRODUCED IN 1888. 
= 

Acres aoeiear Price Amount. 
FLA a aM AR pe kee vamedels cane Roos $3.67 1:70 tons... 36 $12 25 a ton.... $857 50 
BSBLLOV ay ss <a pie pslapin in tip Aine HAWES ie wibialas .516} 1532 bushels. 90 a bushel.. 
Barley, oats and peas............ ......] 2.95 | 118 bushels... 50 a bushel... 9 00 
Straw of barley, oats and peas......... 18' tons 23s. 8 00 a ton.....- 144 00 
COATS TR a yin let's 5 Sa INR As caine eases 14.00 | 729 bushels .. 35 a bushel. || : 255 15 
CV AVEU MS GIR Wiis a aco sarel Sg ma maser oie aber siehi pte te Sinn megs) |\ LS CORRS oe. k4 neta .'s one ee bois L/. |p dah eee 
Merchantable corn......... - 14.40 | 750 bushels .. 44 ab ‘shel. : 330 00 
PETIE ODE Cones tote va Meee torn seen aca aL eee Thelin esas he eeEee Os RE oe. en ame i 
SEU) Sah so ma UR ere | SYREN Soe BRE seh FN at ec 32 tons .....- 500 ate™s... 160 00 
Maize fodder (green)................. «--| 4.40 | 65% tons ....| 600 a ton 334 50 
Sorghum fodder (green).............5.. sBOif boss og soleemete ea it tele e's tect 2s). 2 tc 
Miao LOUGEI. asa skahiiincie ss aas'swu aban SALO| aie cine. Sele el beep ees Slee 8)... Re 
Carrots and turnips.. weet e eet eeeee eee ees .59 | 400 bushels.. 20 @ sushel.. 80 00 
Buwar beats «i252 9.0 sibel aceeen ee eee .80 | 430 bushels... on & SJushel.. 107 50 
FOVALOOS.. [op tes tos Can heees herein ies enee 2.00 | 239 bushels... 4:* &pushel.. 95 60 
ITHOLOB sha. kis a cams) wart pa Rood raitene hE 50 barrels...| 1 @0 & barrel... 50 00 
PATS... wecets ) if 10 00 
Peaches. ..... | | 5 00 
Strawberries, | 50 00 
Re aha | wei e ails Sielalsise yas oeateete LADO AL speqas aisieiale sieis'siell's sist a oats sere cireisateds | 56 an 
Grapes....... 15 00 
Vegetables... J { 75 00 

"$2,692 20 

PRSLULE Sh; si cesce cus te tren eee wat erie ce 10.53 
Railroad cut and corner................ 1.125 
Balance experiment plats.............. 6.35 
balldings and IAW. oreo cs acca ee 5.78 
Tenement lots........ AvET ase Leas uae 64 
Arboretum not planted and highway..! 15.00 

195.00 





























Peal) TREASURERS REPORT. 
; g Geneva, N. Y., October 1, 1888. 


i | 

To the Board of Control of the New York Agricultural Experiment 
Station : 

As treasurer of the board of control, I do respectfully report: 


That I have received from the Treasurer of the State of 
New York for the twelve months ending September 30, 


ae MERE ce Decca LLU GFR cach RLU Yigal ge $20,000 00 
That the balance on hand October 1, 1887, was........ 1,309 81 
Recta aea hgh cose » CEN See ett a $21 300 81 


And I do sfurther report that I have expended during the 
twelve months ending September 30, 1888, the sum of $20,800.75, 
vouchers for which, duly audited by the special auditing commit- 
tee of the board of control, have been furnished the Comptroller 
of the State of New York. 

Properly classified, the expenditure has been as follows: 


| EHTEL OMEGA (ER a yeti e eie eat tieic acd vieltiaimiafetls cakes $982 57 
COOSA TOES i, NG SSG NE AU i RNa loge PUI 51 58 

Me eroight. Cartage ANd: OXPTeSS.../).ci. tke ee le pees es 231 06 
ae renee Um aero SaTa solos alors k. Gorka stares yai'y a ale ale tal 266 97 
LEED LUM Ae GME SOI LC Su iztar a Niele: yaw le Aas ala'iaa hy Wiesel kee 76 20 
OTE Mitr tlates racG “I IL MAB RP Dea ata NL 4g 5,984 88 
Laboratory department...................- Dh aye LatSt fly 25 76 
EOC Vie Matte RMR) Stee Nie ele gle calm wibieia a dal bread sllate: ek 462 99 
remiMnONe NOM ROMONG .G/s's picyieisit'e da elasi cle a bine g tie 0 be 910 49 

| RI Gdn te (OX DONNOMMNT Ni cell aa Wie Wy cual un cco dl bial are Me 275 00 
SMe ec ee nee El, 140 15 
POLS ett Cen ANUS aL Zi wale a lpcttig! able oi IN aka de "um 1,375 46 

EMAL AOS eet aint gee) vnunet UM ark ti Wa J git 8,351 58 
Carried forward ’...i... 500. Maine AKOYA racer EN Way gral, $19,084 68 
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Brought forward. yy inweore a wae meni ycihe ewe ity) ost $19,084 68 


Statonery sours bow eyes ohne ea Pete noes SOME ate aha 137 98 
oly Sats bets): PuPL MOR My Culp glLS i taught PNET en aL es ara tecns ped Mach it 33 35 
OAD oy 0) btc!: Came SHES HA LER ON CMA STA MAUL ARR EEN GAN 1,052 82 
Na VOL eit ee ths VAS Sen en are nae. aint a wok 288 30 
TOSUTANCOS is ee SPP MrE ae yi TCR RE os A ECA RB 203 62 

$20,800 75 
Balance: Oy Nanas es ow alee ahaa dna el alateeennn eee een 509 06 

$21,309 81 


——— 





And I do further report that I have received from sales the sum 
of $173.19, which sum has been duly paid to the Treasurer of the 
State of New York. 

And I do further report that I have received from the Treasurer 
of the State of New York, on account of special appropria-. 
tion, $8,000; that I have expended on this account $2,498.02, 

, \wouchers for which, duly audited by the special auditing commit- 
tee ofthe board of control, have been furnished the Comptroller 
of the State of New York. 

Properly classified, the expenditure has been as follows : 


PAR Ce eer eh POA ans Gera lath ver htahace WarstHeara aie ies «acai ; $60 00 
Harm implements and 4008. tii 2 ose e ee sits ae 275 13 
Daboratory departments 2. eee ok ee on 309 00 
PVE. SLO K a s/s ee an Munn augue) Bena dns nk bk C1 823 86 
Manure and fertilizer. cui d ue oni ie ol) Aa 481 77 
HCIODLEG /APPATAGIE 5 4'2 Gcy ce OP Nae t ales eha6) se, Ce 338 17 
BALUIACCOUNT iy ck Ge aan ted We baa gro nes ay 2. aaa 210 09 

$2,498 02 
Balance On band ee Ui OCI SI ak ae) 5,501 98 

$8,000 00 





——_—=> 


WM. O’HANLON, 


Treasurer. 











Director's Report. 


To the Board of Control of the New York Agricultural Experiment 
Station: , 


GENTLEMEN. —I herewith submit the seventh annual report of 
the Experiment Station for the calendar year 1888. 

Upon the resignation of my predecessor in office, Dr. E. Lewis 
Sturtevant, I was, October 20, 1887, elected as director of the 
Station and entered upon the active discharge of my duties 
December 1. 

Since the purchase of the Station property by the State much 
has become necessary in the way of repairing, but owing to the 
limited appropriation compared with the extent of work upon 
which it was necessary at once to enter, there were not sufficient 
funds with which to make these necessary repairs, and in conse- 
quence very many matters were found demanding immediate 
attention in order to preserve the property from loss. 

These repairs, which have been very extensive, have largely 
occupied my time and attention durinz the past year. As yet 
they are not wholly completed, but little suffers by the delay 
which the close of the season necessitates. 

In brief, the repairs made have been the painting of the house 
without and within, papering and putting in new floors in many of 
the rooms, replacing sills and beams which were decayed, relay- 
ing the flagging and some of the walls, which have been injured by 
action of frost, extending the system of steam radiators to the 
third story, relining and painting the fence, repairing the fountains 
and the drive through the grounds, and in short doing that 
only which was needed to place the property ina proper and safe 
condition. 

Besides the lines of investigation hitherto pursued at the 
Station, it seemed best to take up others which appeared to be of 


*Peter Collier, A. M., M. D., Ph. D. 
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especial interest to the farmers of the State, and to further these 
investigations there was pressing need of increased facilities in 
barn room and accommodations, as there was no barn upon the 
place into which it was possible to drive with a load of hay or 
grain, and no facilities for weighing a load of these crops. 

The following statement, which was prepared and presented — 
before the Senate Committee on Finance, is reproduced, as it 
presents in brief the past history, the present condition and the 
pressing demands of the Station, if it is to be able to provide for 
the future work which is demanded of it by our agricultural 
community. 

Unfortunately this statement was presented to the Legislature 
at a date so near the close of the session that it could not receive 
the consideration its importance demanded, but to provide for the 
more pressing wants there was made an appropriation by the 
Legislature of the sum of eight thousand ($8,000) dollars “ for 
erection of barn, and for the purchase of farming and scientific 
- implements, live stock and fertilizers.” 


THE STATE AGRICULTURAL EXPERIMENTAL STATION AT GENEVA. 


Some of the Reasons why Additional Appropriations are Needed. 


The following statement is made because there appear to exist 
in certain quarters grave misconceptions as to the work of the 
Station in the past, the practical and scientific value of the work 
done, the economy of its management and the necessity of additional 
aid in order that it may enlarge its sphere of usefulness. If the 
criticisms which have occasionally been heard concerning the Sta- 
tion were just, if the statements upon which such adverse criticisms 
are based were true, or even approximately so, there can be no 
doubt of the moral and legal duty of the Legislature to abolish the 
Station at Geneva, and at once, even were it the last hour of the 
session. 7 

This statement, therefore, is made to show that the gravest error 
has been made in such criticisms, and to inform those who may be 
called upon to discuss these matters when they are presented to 
them for consideration. 

I have taken certain facts and statements from a recent address 
upon scientific agriculture by President Adams, from which I quote 
mainly from memory at this writing. 


ee ae ee le ee 
ne a 
te Pee. . 

~ “4 . 
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I desire at the outset to state that I have prepared this state- 


_ ment notas the director of the Experimental Station, which position 


I have but recently been called upon to assume, but rather as an 
outsider, an expert familiar for the past twenty-five years with the 
work which such Stations have been engaged in, and with the work 
which has been done during the six years of its existence at your 
Station by my predecessor, Dr. E. Lewis Sturtevant. 

Whatever of merit that work has belongs wholly to him and not 
to me, and I wish to state that under my administration, if it shall 
be continued, I have no thought to abandon, but rather to supple- 
ment the work which, in my best judgment, has been wisely 
planned and faithfully and economically carried forward. Please, 
therefore, consider what I may say as in the nature of expert 


_ testimony, and without personal bias. 


The First Napoleon declared that agriculture was the basis of all 
national prosperity. Everybody knows that when he set aside 
1,000,000 francs annually for the establishment and maintenance of 
six experiment stations for the development of the beet-sugar 
industry alone, he laid the foundation of an industry which to-day 
controls the markets of the world in this important commodity, 
and which has reduced the cost of beet-sugar from forty to less 
than three cents per pound. 

Everybody knows that it was the ambition of Frederick the 
Great to make his realm the foremost power in Europe. One hun- 
dred years ago his sagacity led him to appropriate $32,000,000. 
a year to the development of the agricultural resources of Prussia, 
and this, too, when his kingdom was small and impoverished. 

Every new disaster was met by some new expedient for 
strengthening the productive resources of the country. Just after 
the battle of Jena, when the territory of Prussia had been reduced 
to about half the former area, the famous school of Moeglin was 
founded. After the revolution of 1848, the department of agri- 
culture was placed under a special minister. After the battle of 
Sadowa the agricultural college of Leipsic was established, and 
$60,000 was given to provide scientific instruments and the appli- 
ances of instruction alone. To-day twenty professors in this 
institution devote their entire time to matters pertaining to 
agriculture. 

What are the results? A century ago much of Prussia was 
barren plains of sand, wild and absolutely unproductive ; more of 


6 REPORT OF THE DIRECTOR OF THE 


it was swamps and morasses, wholly given over to wolves and 


bears. To-day those sandy plains and those trackless swamps are 
the gardens of Europe. 
To-day, in the German Empire alone, there are 184 agricultural 


experiment stations wholly devoted to the development of what 


Washington truly declared to be the noblest occupation of man. 

In England one man established, and for forty-five years has 
maintained with a permanent endowment of $500,000, an agricultu- 
ral experiment station at Rothamstead. It would take a day to 
recount the valuable service which this institution has rendered 
to English agriculture. In brief, it may be said that, within 
the past thirty years, the average yield of crops in England has 
been almost trebled. 

To-day there is not a reasonable doubt that with no increase 
of labor, but simply with increased intelligence, the agricultural 
productions of the Empire State may be within ten ide doubled 
and the profits increased ten-fold. 

The following statement has been prepared by a member of 
the Board of Control of the Station who has been personally 
acquainted with the works of the Station since its establishment. 

The Agricultural Experiment Station at Geneva was organized 
about six yearsago. The property belonged to a deaf-mute who 
had no skill in farming, and no conception of the economy of 
keeping the premises and buildings in proper repair. Atthe price 
which the State paid for this property, $5,000 to $10,000 might 
have properly been set aside for putting the farm in proper condi- 
tion, as would have been done if the property had been pur- 
chased by a gentleman farmer of pecuniary resources. But Dr. 
Sturtevant deemed it best to ask at that time for no money 
beyond the allowance required for the fitting up of rooms and 
providing of implements and scientific apparatus, and the 
employment of competent professors in the various departments 
of scientific agriculture, a limited supply of tools and agricultural 
implements and the necessary fixtures of an ordinary farm. 
Down to the date of Dr. Sturtevant’s resignation very little 


attention was paid to the farm proper, but the results of the 


scientific experiments of the Station have proven highly import- 
ant and satisfactory to the most eminent and learned agriculturists 
of this country and Europe, and it is a significant fact that there 


is scarcely one of the corps employed at this Station who has : 
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not been invited to take positions at agricultural colleges and 
experiment stations of other States at largely advanced salaries. 
But the policy hitherto pursued at this Station has nearly 
ignored all experiments in stock-raising, and such fair comparison 
in the value of the various breeds as can only be determined by 
subjecting all to the same treatment in feeding and care, and 
utilizing the farm to determine the true value of the various 
fertilizers now in general use and about which our farmers are so 
anxious to get reliable information. A change in this policy is 
now deemed very desirable, more especially as some of the most 
noted cattle-breeders in the country offered to donate to the Sta- 
tion some of the most valuable animals of their herds. But before 
the director is in a condition to accept these generous and valuable 
gifts, the farm must have fences, buildings, manures, farm imple- 
ments and proper cultivation. Scarcely a practical farmer has 
visited the Station for the last year without expressing a desire 
that they should find upon the State farm herds of cattle, sheep 
and swine, about whose management, rearing and feeding they can 
get authentic facts, and something reliable about the various phos- 
phates and other fertilizers. 

Another new departure, which is deemed desirable, is establish- 
ing at this Station a department of agricultural implements, such 
as are usually found at our annual fairs, State, county and town. 
The peculiar advantage of concentrating them at this point is that 
it would enable purchasers to test the relative merits of each at 
_all times, and get at the impartial tests made by the managers of 
the farm in their own fields. It is not believed that the cattle and 
other animals and these farm implements would cost the State any 
money beyond the expense of providing suitable buildings for the 
tools, and barns and sheds for the cattle, sheep and swine; and it 
is believed that all the animals which can be well kept, and all the 
implements which are desired, according to the assurances already 
given, will be cheerfully donated by the owners and manufacturers. 
But one of the committee has suggested that beyond the cost of 
the barns and repairs of the house the funds to make these 
improvements can be taken from the regular appropriation. But 
the objection to that proceeding is that it must result in impairing 
or breaking up and discontinuing the experimental work for which 
the institution was originally established, for there is not now, and 
there is not likely to be in the future, any surplus of this appro- 
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_ priation, if we are to continue this work on the scale anticipated © 
when it was commenced. The experience of the last six years has 
suggested no branch or branches of this work which can be carried. 
on at less expense or advantageously discontinued. On the con- 
trary, we are constantly reminded that if we had the means we 
could establish additional departments with decided ee ie 
the great interests we are endeavoring to serve. 

The work at the Station during the past six years has been 
economically done. I present in Exhibit A a list of those States 
which had experiment stations in 1886, nine in all: Alabama, 
Connecticut, Maine, Massachusetts, North Carolina, New Jersey, 
New York, Ohio and Wisconsin. The number of farms in each 
State, number of farmers, population and aggregate value of 
annual farm products is taken from the census of 1880. 4 

I present also, in Exhibit B, the annual State appropriation for 
each experiment station in each of these nine States, the total of 
salaries paid in each, the number of salaried officers in each, the 
per cent of the appropriation paid for salaries, the amount of tax 
to each farm in the State if the appropriation was wholly assessed 
upon the farms, the tax to each farmer if they alone were 
assessed, the tax per capita upon the whole population, the per- 
centage of the assessments upon the aggregate annual value of 
farm products in 1879. I desire to call attention to a few points 
disclosed in this Exhibit B. 


Exutpir A. 


States having Experiment Stations in 1886. 























Number Number F Aggregate 
offarms. | of farmers. | Population. | value of farm 

products. 
Alab TIVE apoio asl eleieiviainiaie's » Sie elelelare'a aig 135,864 380,630 1,262,505 $56 , 872,994 
Connecticut Slee d's'ts\'e) vate bud Olate id adete aie a - 30,598 44,026 622,700 18,010,075 
QUST ast ee Sa wae cramer Casals Mie aleiea eine 64,309 82,130 648 ,936 21,945,489 
Massachusetts i... .cacscecteescens 38,406 64,973 1,783,085 24,160,881 
North Caroling 200 nee ene | 157, 609 360,937 1,399,750 51,729,611 
ING Wi WOTSOV). Succc Macuser 34,307 59,214 1,131,116 29,650,756 
New NIRA at ee eel a aie ae ee 241,058 377,460 5,082,871 178,025 ,695 
Ohio. terehiiiel sls alelera' elm, di ofelal ie alaltfaiateltistess © 247,189 397 , 495 3,198,062 156,777,152 
VIBCONSIN 200 eee oy 134,322 195,901 1,315,497 72,779,496 
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Exursit C. 
Received Receives 
NAME. at Station. ‘ now. State. 
PAN EDUTD 06s Wise dese whl w bas pease $1,000 $1,800 Tennessee. 
PAPE ADGB ERs. ich. sche Pas ee arom arth Man eran 1,800 2,000 Wisconsin. 
Ae AU GHARDS Ney pies Sol elie cnsanana hati a au ee ae 1,000 1,600 Indiana. 
MOM OU he MEL CONDI RSE NETS) gaa ih HO Aa Dy 1,000 1,000 
Mr. Ua OUI GARUE RI MANN Meal a raha be bGa rhe SF WN. thes 660 1,800 











1. The per cent of the appropriation paid for salaries is less in 
New York than in either of the others of which the records are 
fully given. Connecticut pays eighty-six per cent, New Jersey 
sixty-five per cent, Maine fifty-nine per cent, and New York but 
forty-five per cent. 

2. The average salaries paid to the officers are lower than in 
most States, for the average salary in Connecticut is $1,400, in 
Massachusetts $1,575, in New Jersey $1,025, and in New York 
$1,100; and inthis connection I wish to call attention to Exhibit O, 
where it appears that one employé of your Station, who was paid 
$1,000, has been called into like service in Tennessee at a salary 
of $1,800; another, who received at your Station $1,800, has been 
called to carry forward in Wisconsin the same work he did at 
Geneva and receives a salary of $2,000 and certain perquisites 
materially increasing his salary; still another, who was receiving at 
your Station $1,000, has been called to Indiana for the same ser- — 
vice he gave you, and receives $1,600 and his expenses in a iy to 
Europe as additional compensation. 

Still another, who has been working at your Station for the 
pitiful sum of $660 a year (pitiful for the valuable services he has — 
performed), has recently been advanced to a salary of $1,800, and ~ 
is now urged to accept positions in Vermont, Maryland, Iowa and 
Virginia, at an increase over what he now receives. 

Finally, another, who receives at your Station $1,000, is being 
urged to accept another place in a neighboring State for $1,500. 

It thus appears that the scientific work which has been done at — 
your Station has been secured in every instance at less cost than 
other States have been and are willing to pay for the same service. — 
I repeat, then, that the fact that these men have been called away — 
to continue their labors in other places, and at greatly increased 
compensation, clearly proves that the work they performed was — 
excellent and valuable, and that their work was secured, as we > 
may say. at much less than the true market price. 
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3. It appears also from Exhibit B that were this entire appro- 
- priation levied upon the farm the average annual cost to each 
farm in New York would be less than eight and one-third 
cents, while in Connecticut and Massachusetts it is three times, 
_and in New Jersey four times, as great. If assessed only upon the 
farmers it would constitute an annual tax upon each farmer in 
New York of less than five and one-third cents; Connecticut, Mas- 
sachusetts and New Jersey farmers paying three times as much. 
If levied upon the population it is less than four mills per capita 
per annum, while the good people of Connecticut groan under a 
per capita tax, for this purpose, of over one cent per annum, and 
the inhabitant of New Jersey is nearly as heavily burdened. 
Finally, we find that this annual appropriation is only +55 of one 
per cent of the aggregate annual value of the farm crops of New 
York, while it is nearly four times as great in Connecticut, Massa- 
chusetts and New Jersey. 

Certainly no one can count this an oppressive burden; were it 
one hundred times as great it could scarcely be felt, and the 
results flowing from such increased facilities in the solution of 
the countless problems which stand in the way of advancing 
agriculture would in a decade repay this expenditure a hundred- 
fold. 

4, I desire to call attention also to the fact that this work 


_ done at your Station these last six years, has been of very great 


value, and has been directly in the line of the best work done 


by similar Stations not only in this country, but in every country 





of Europe. 

Professor Henry E. Alvord, of Amherst Agricultural College, 
recently elected as director of the experiment station in 
Maryland, in a late paper, in which he elaborately discusses 
the question of milk, butter, cheese, etc., makes (13) thirteen 
distinct references to the invaluable work in this direction which 
has been accomplished at your Station at Geneva. Very clearly 
Mr. Alvord is of the opinion that your Station has done valuable 
scientific and practical work in behalf of this immense dairy 
is interest, in which, as you well know, the Empire State stands at 
_ the head of all the States of the Union. 
| Whatever of criticism may be justly brought against the work 
of Dr. Sturtevant, is for sins of omission, and of those no one was 
more cognizant than he ; but those were faults, if faults they were, 
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for which he was no more to blame than was any other intelligent © 
citizen of the Empire State. I think he erred, I think we all have ~ 
erred, perhaps, in failing to fully appreciate our opportunities and 
our responsibilities in this matter; have erred, perhaps, in failing 
to appreciate how much such a Station could do to render 
agriculture more productive and more profitable. 

Let me briefly recall a little of the history of agricultural 
science : 

In 1795 the Earl of Dundonald published the first book in the 
English language on agricultural science, entitled “The Intimate 
Relation Existing between Chemistry and Agriculture.” In 1838 the 
Gottingen Academy offered a prize for the solution of the problem 
whether mineral matter was necessary for the development of a 
plant. In 1851 the first public experiment station was established 
at Moeckern, Saxony. In 1861 fifteen had been established ; fifty- 
six in 1871; sixty-three in 1873, and at present there are in the 
German empire alone 184, devoted exclusively to the solution of 
the various agricultural problems which are continually rising in 
practice. Besides Germany, numerous stations have existed for 
years in Austria, France, Italy, Switzerland, Sweden, and other 
countries. Two notable private farms and experiment stations 
have been established which deserve mention: The laboratory and 
farm of Boussingault, near Strasburg, established in 1835; the 
laboratory and experimental grounds of Rothamstead, which were 
established in 1845, and have an endowment fund by Mr. Lawes of 
100,000 pounds sterling. In addition to the above there exist the 
Highland Agricultural Society of Scotland, established in 1849; 
the Royal Agricultural Society of England established about the 
same date; the Royal College of Cirencester, the laboratories of 
Giessen and Munich, where Liebig labored, and that at Tharrandt, 
famous for the work of Stoeckhart. 

The work done at these public experiment stations consists 
largely of feeding experiments with cows, oxen, calves, sheep, 





swine, etc., to determine the best constituents of rations, greatest — 


economy in fattening, effects of different foods on yield and quality 
of milk and butter, the value of steaming food, the relative value 
of different fodders, roots, grasses, hays, clovers, brewers’ and dis- 


tillery wastes, etc., the careful study of solid and liquid excrements : _ | 
of animals under different feeding trials, digestion experiments, 
fertilizer experiments on various crops to determine the effect on __ 
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quality and quantity with almost every variation and modification, 


soil temperatures at different depths and during different seasons, 
drainage waters, their composition and flow, and fertilizer control ; 
and in this country during the past twenty years the effect of this 
control has been to increase the average intrinsic value of com- 
mercial fertilizers thirty-one per cent. The average cost has 
decreased during the same period fifty per cent; or in other words 
the average saving amounts to 61.48 per cent, 7. e., to-day one may 
purchase the same amount of fertilizing material for $38.57 which 
would have cost him $100 twenty years ago. 

You will please observe that this annual saving to the people of 
this State in this single matter of fertilizers many times repays the 
expense of your Station since its establishment, and this is a matter 
easily estimated in dollars and cents; but no intelligent person can 
doubt that greater pecuniary results have proceeded from these 
experiment stations than even this, and many greater results are 
yet to follow. | 

The average acreage yield inthe farm crops of England Hee been 
more than doubled within twenty-five years; the same may be 
done in New York; the average yield of many dairy herds, in this 
State and others, has been more than doubled within twenty-five 
years; the same may be true of our million and a half of dairy 
cattle in this State. 

You will observe, also, that in the list of investigations pursued 
at these several Stations to which I have referred, you will find 
everything which has occupied the attention of your Station for 
the past six years. Whatever of criticism may be directed against 
the work of your Station therefore may be brought against those 
who have spent their lives in their effort to advance our knowl- 
edge of the fundamental principles of agricultural science, and if 
there are such critics we may say of them and their criticisms 
that “fools rush in where angels fear to tread.” 

_AsI said at the outset, I wish, in all I have said, to be counted 
as an outsider and an expert, called in to pass judgment upon the 
work of your Station in the past. I can not too highly commend 
the comprehensive wisdom of the statute which established your 
“Station “for the purpose,” as it states, “of promoting oa branch 
of agriculture by scientific investigation and experiment.” Mark the 
words. Fora century hence no better law could be framed for such 
_apurpose. I can not too highly commend the intelligence, faith- 
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fulness and zeal with which, under the director of your Station, 
this law has been carried out. 

What, then, is the matter? I will be very brief in giving my 
opinion. It appears to have been unrecognized that such an 
institution as you established seven years ago was, and could only ~ 
be, if successful, a growing institution; and that in its develop- 
ment it would demand, and must have, the means of development ; 
and that, in short, means:more money. It was a grave mistake 
that an institution doing such excellent work should not have 
reached out into other fields of useful effort, which in the very 
nature of the case it must occupy, or they must be permanently 
neglected. | 

Stimulated perhaps by the just demands of the farming com- 
munity, and yet in accord with their judgment, the board of 
control of your Station are, without exception, desirous of supple- 
menting the work hitherto done, by entering upon other matters 
which demand and which will repay investigation. 

To do this will require increased facilities, more men and more 
money, and neither should be withheld. It is contemplated in the 
future to extend the experimental work in the field, which has 
hitherto been confined to small plots, to the entire farm of 125 acres. 
It is proposed to enter into an exhaustive investigation for the 
purpose offdetermining the relative value of the various breeds of 
cattle for the purpose of the dairy or for beef; the relative cost of | 
production of milk, butter, cheese and beef, and the food rations 
which, with greatest economy, secure the best results, It is 
proposed to have upon the ground of the Station a permanent 
exhibit of every kind of agricultural implement used upon the 
farm. It is proposed to have an arboretum, in which, in time, 
there shall be a permanent exhibit of every kind of tree and 
shrub which in this latitude may be successfully grown; it is 
proposed to have upon the grounds, for the purpose of compari- — 
son, all the new varieties “of small fruits, and berries, and 
vegetables, in order that their relative value, under the same culti- 
vation, may be determined; it is proposed to make a careful 
investigation of the many practical problems connected with one — 
of our greatest industries — poultry. 

In regard to the above, I would say that of my own personal 
knowledge, I am able to testify that without exception, so far as I 
know, the farmers, the various stock-breeders, the manufacturers — 
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of agricultural implements, the nurserymen and fruit-growers, and 
the poultrymen are unanimous in their desire to have this work 
entered upon and are ready to contribute, many, if not all of them, 
to supply the Station with choice animals and implements, and 
trees and fruits, and the material necessary ie which to carry 


on this work. 


It is hoped that there will be provided at the Station the means 
of securing protection to the farmers of the State in the purchase 
of fertilizers, for which there is at the present so large a demand 
and the use of which is so rapidly increasing. At the present we 
are mainly indebted to the supervision and control which our 
neighboring States are exercising upon this matter for the protec- 
tion which we should secure for ourselves. 

It appears most desirable that in the near future there should be 
established in several different sections of the State branch Experi- 
ment Stations for the purpose of determining the results which 
are produced by differences of soil or climate. Such work could 
and would be conducted by intelligent farmers in their several 
sections, under the direction and supervision of the central Station, 
and in this way the useful work and influence of the Station could 
be widely distributed at a very slight additional expense. 

It appears desirable that provision be at once made for the 
erection of a suitable building for the reception and exhibition of 
such farm implements as have been or may soon be presented to 


the State, so soon as it is known that such will be received and 


cared for, as a nucleus of this permanent exhibition to which ref- 
ence has been made. 

It is desirable that this Station should be permanently provided 
with an adequate library of books of reference upon the various 
matters pertaining to agricultural science, and with the various 
appliances in the way of scientific apparatus necessary for the pros- 
ecution of its work; and while the slight additions to library and 
apparatus, which might from time to time be necessary, could be 
made from the annual appropriation, it is not sufficient to provide 
for the large outlay demanded for library and apparatus at the 
outset; and thus far the Station has largely depended for those 
upon the private property of its director. 

I need not say that all these requirements for the present, or in 
the near future, will demand money, but I am confident that if 
very much more than we may ask for should be demanded to 
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earry these plans into execution, there is not a community of 
farmers, nor those engaged in any other pursuit in this State, 


which would not, upon a full presentation of the matter, unite in — 


declaring it to be the most beneficial use which could be made of 
the public money. It should be understood that, year after year, 
as the legitimate work increases, as new fields of usefulness present 


themselves, and the reasonable demands of our agricultural © 


citizens shall be laid upon the Station, that additional facilities 
for meeting such demands will be imperatively necessary. 

In the judgment of the director and of the board of control of 
your Experiment Station, there is immediate demand for an 
appropriation, in round sum of ten thousand dollars ($10,000), 
and were an additional five thousand added to this amount, it 
could in their best judgment be most wisely expended in entering 
upon other portions of this work already indicated as desirable ; 
for example, for two thousand dollars ($2,000), there could be 


provided a suitable building for the reception and exhibition of - 


the agricultural implements already mentioned ; and for the sum 


of three thousand dollars ($3,000), (to provide for salaries and — 


traveling expenses of two efficient men), there could be established 
at least ten branch Experiment Stations in as many different 


localities in the State. 
PETER COLLIER, 


Director. 
WM. W. WRIGHT, 


GERRIT S. MILLER, 
Committee of the Board of Control. 
ALBANY, April 16, 1888. : 
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THE AGRICULTURAL INTERESTS OF NEW YORK. 

The following table, taken mainly from the annual report of the 
Department of Agriculture, will present approximately the extent 
of the agricultural interests of the State of New York, as repre- 
sented by the amount and value of its products and other statistics 


of interest. 
New York, 1886. 


Bushels. Value. 
ape La hee LLU NSU sO aM ies 22,426,000 $12,558,650 00 
BOW GRE (tse ee aes MUGEN lett (ata 11,093,000 9,318,120 00 


Bye Lh Ga aly ME aah mat 2,890,000 1,705,100 00 
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Bushels, Value. 
COR GAM Ed ee atl SUC SARI a nas DM Dida 40,223,000 $14,078,050 00 
EES At GM UCLA Des Aue a a 7,712,000 4,704,320 00 
PRS Sa ah RG MOE OTST AEN ean 4,553,000 2,362,360 00 
VU cape QUE RAS aOR TINEA RN GUS 27,995,000 11,477,950 00 
CCM ADA tot ies bn alla ets cit 7,583,000 872,045 00 


PREV GOU hohe theres Ake te ciate at git! wig 5,418,677 58 , 250,778 00 


——_————— —_—_— 








$115, 327,283 00 
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Farm Animals of New York. 


Number. Value. 
ARM CR HNL ute Una ea iuia sia CPA MAU 674,018 $65,365,391 00 
ERS VaR TCG CDS gan iD MLE LS OH 5,210 552,366 00 
MSRP TA AU ate UGA Cotes one ss Fal'e’ os teevadia fol ai 9h cue 1,540,053 46,971,617 00 
EVR aNd Gt SR ed eR Ea a a 851,128 27,164,603 00 
ETO R My DAN Sr ery SS Cu eau NURN durueily lela 1,564,067 5,415,582 00 
PRO CURE eR ula. eT irMe Sy Oty 686 , 390 5,803,084 00 

5,320,866 $151,272,643 00 

Other Statistics of New York. 
BOATRTIMPOREITIA LB NC yeu ty il Giua Wav aA Nee Das dha ae UV ate fal bras $151, 272,643 00 
Be APALO MCEGIO Ste ACG uke HAMNER Sere sala Ao hay fae 115,327,283 00 
MCE E US rales silianti wa w\tleharay ate: stad ath qotiote 44,000,000 00 
RUN RIN ORR DER a biennial de alale G'wuie! dia atiat ei b ee 9,000,000 00 
Oiher products. 0. las ies ELE ian ala ang atk sNayere 41,000,000 00 








The agricultural prodtcts of the State amount to at least 
$250,000,000 annually, and, as has been seen, are of the most 
diverse character. In fact, it is questionable whether an equal 
area upon the globe presents a greater diversity of soil, of climate 
and of agricultural interests than does the Empire State. | 

Not alone in name but in very fact, it is imperial, in its com- 


_ manding influence and resources, its extent of territory, its com- 


mercial supremacy, foreign and domestic, its facilities for transpor- 
tation, its fertile soil, its abundant products and its aggregate 
wealth. | 
It is surpassed but by two States in the aggregate value of the 
leading crops, but by two in the aggregate value of its farm 
animals, but by two in the number of its farms, and by no State in 
3 
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the Union in the number of farms which are cultivated by the 
owners of the farms. | 

Although but twenty per cent of its people are actively engaged 
in agriculture, the aggregate interests of this portion of the com- 
munity are such as to demand, as they should receive, the most 
serious consideration. | 

While there isin the general intelligence which characterizes our » 
agricultural methods much to encourage and give hope for the 
future, the possibilities of the future are far in advance of anything 
yet achieved except by those who are in the very fore front. 

It is entirely within bounds of facts to assert that there are at 
least ten per cent of our farmers, in whatever branch of agricul- 
tural industry they may be engaged, who are getting double the 
return of the average of those engaged in that branch —twice the 
bushels per acre, twice the pounds of butter per cow, and this too 
simply by improved methods and intelligent application of the 
fundamental principles of success which should govern their 
practice. 

Such facts sufficiently justify any remarkable expenditure 
which may aid in advancing our agriculture to a more productive 
and more prosperous condition. 

The aid which experiment stations have rendered in bringing 
this about is now generally admitted, but their work has thus far 
been mainly limited to Great Britain and the Continent. In the 
United States there is reason to believe that the benefits will be as 
great to our agriculture and more speedily secured than in Europe, 
since we can build upon very broad foundations already carefully 
laid by these pioneers in scientific agriculture. 


Is THE ‘Sort or New YorRK BEING EXHAUSTED OF FERTILITY? 


The exhaustion of soils of those elements of fertility which are 
known to be removed in the several crops has been already so 
well established as to constitute one of the admitted facts of 
agricultural science. The means by which such exhaustion may 
be prevented, and by which even the fertility of the soils may be 
greatly increased, have also been in many cases equadly well 
established. 

It is obviously of the highest practical importance to determine — 
how effective have been the means employed to maintain not only © 





the fertility of the farming lands of New York, but of other States — a 
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i as well. The successful production of a crop depends upon so 
Inmany conditions that the changes in the chemical and physical 


conditions of the soil can not easily be recognized without extend- 
ing the comparison of products over long intervals of time and 


_ large areas of territory. 


From the reports of the Department of Agriculture the follow- 
ing statistics have been compiled, giving the average yield of the 


several leading crops during the past quarter of a century; and 


for convenience of comparison the averages are given for three 
periods —from 1862 to 1869, inclusive; from 1870 to 1878, 
inclusive ; and from 1879 to 1886, inclusive. 

















1862-1869. | 1870-1878. | 1879-1886. 

PPL NUP LR i cee Bre U Sela alk n'y lahlety sided Ge ainta a 29.7 Ee 29.6 99.7 

PAV HOR. DUBNEIG EMO ede Oe Be cemsle ga weeds x4 15.1 14.7 14.9 98.7 
PRS eR ees Hansa Win Gaaieclels ay viata scale Welt 15.5 13.9 12.3 19.4 
Spain a OPER LSS OC ape ela vice ah uk wigan peda dire a eyes 30.1 33.1 29.8 99.0 
DoE ORIG GLE ce o's sic a's bre ¥'si¢ cin.se Side bound ulead abs 22.5 27 23.4 104.0 

. Buckwheat, TESTE: We ARI SCURS LN? ah 19.8 18.2 44,1): 73:3 
POPU R, DUS UOLS Ws a Vins eb oa ce sledppleapiew/era cts 103.8 91.3 81.3 78.3 
PP ORTGM GOL or ek Me eualstict cous han coi dita nies J 2524, 2420. 9298. 88.3 
TODA AO FDO UDLOGS Fe inst vies gaa. s(s </s)a.a a's'e Saale’ o hie 896. 931. 1382. 154.3 

















The last column gives the percentage yield of the last period of 
eight years, and, as will be seen, the three principal cereal crops, 
wheat, corn and oats, have fallen off on an average less than one 
per cent, while barley, an important crop in our State, has 


increased in average yield four per cent. 


The two crops which show a falling off which is noteworthy are 
potatoes and hay, while tobacco, which makes unusual demands 
upon the soil, has increased over fifty-four per cent in its average 


_ yield per acre. 





The above record for New York will appear far more favorable 
when it is contrasted with that of several of the leading States of 
the west. 

In 1886 the ten States, Ohio, Indiana, Illinois, Wisconsin, 


Minnesota, Iowa, Missouri, Kansas, Nebraska and California, 


produced 63.2 per cent of the corn erop of the United States, and 


_ 63.1 per cent of the wheat crop.’ Their crop of wheat had 60.3 
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per cent of the total value of the wheat crop of the United States, 
and 52.4 per cent of the value of the total corn crop. 

The average acreage yield of these ten States during the thirteen 
years, 1862 to 1874 inclusive, was of wheat 13.95 bushels, and of 
corn 33.24 bushels; during the twelve years, 1875 to 1886 inclusive, 
the average acreage yield of wheat was 12.63 bushels, and of corn 
30.84 bushels. 

It appears, therefore, that these States had fallen off nearly ten 
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per cent in their average yield of wheat, and over seven per cent — 


in their average yield of corn, a condition of affairs which may 
justify a certain degree of anxiety lest these fertile fields of the 
west, which give us our excess for export, are, through unwise 
agricultural methods, being exhausted of their fertility to an extent 
which shall before long render the future production of these crops 
unprofitable to the farmer. 


BULLETINS. 


here has been a very general desire upon the part of the farm- 
ers of the State and other friends of the Station that the publica- 
tion of occasional bulletins should be resumed, in order that the 
work of the Station should be made known more widely and at 
more frequent intervals than was possible by means of the annual 
report. 
In accordance with this desire there have been issued by the 
Station six bulletins, in which the following subjects have been dis- 
cussed or the results of the work of the Station set forth: 


Bulletin No 10—August, 1888. 


. Influence of fertilizers on the chemical composition of plants. 
. Analysis of feeding stuffs. 
. Feeding and digestion experiments. 


GC) bO Re 


Bulletin No. 11—September, 1888. 


. Experiments in cultivation. 

. Experiments in root growth. 

. Experiments with fertilizers. 

. Experiments with insecticides. 
. Experiments with fungicides. 

. Experiments with the potato. 

. Experiments with sorghum. 


“IO oR De 
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ae Bulletin No. 12—September, 1888. 
a 1. Digest of the fertilizer laws in several States. 
F 2. Statistics of fertilizers. 

--8. The Maynard bill. 


Bulletin No. 13 — September, 1888. 


Farm and field experiments : 
Condition of the farm. 
Rotation of crops. 


Field experiments on the farm, 1888: 
Oats,"corn, grass. 
Discussion of results. 
Forage. 
To the farmers of New York. 
Experimental plais : 
Grass plats. 
Fertilizer experiments 
On corn, on potatoes. 
Forage experiments begun on plats, 
With corn, with sorghum. 
Branch. experiment stations. 


Bulletin No. 14—October, 1888. 


Chemical composition of some feeding stuffs : 
1. Defining of terms. 
2. Grasses, clovers and forage crops. 
3. Grasses and” by-products. 
4. Grasses of New York. 


Bulletin No. 15—November, 1888. 


Methods adopted for the systematic testing of new fruits. 
A circular to the originators or proprietors of new fruits. 
A list of fruits now under trial at the Station. 


ee ee 


I have every reason to believe that the publication of these 
bulletins gives great satisfaction to the farmers of the State, and 
that they are almost invaluable in informing the people as to the 
work we have in hand, and of disseminating the results of our work. 

Many of our agricultural papers have republished them in full 
for the benefit of their readers and there are received daily 
applications for them at the Station. | 


. 
| | 
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It is, however, a considerable expense to the Station to print 
and post them, and when we consider that nearly 380,000 of our 
citizens are directly engaged in agriculture, it will be seen that 
our resources do not permit us to reach but a small fraction of © 
even one per cent of those who may be directly benefited 
from the result of our labors at the Station. Besides these 
bulletins there have been issued circulars setting forth the needs 
of the Station, the proposed plan for the thorough investigation 
of our several breeds of dairy cattle to determine their relative 
value for the dairy; and a plan to establish at the Stationa 
permanent exhibition of all the agricultural tools and implements 
which are manufactured and sold for use upon the farm. 

The publication of these bulletins and circulars has resulted 
in a very greatly increased interest in the plans and work of the 
Station as is shown by the great mass of correspondence elicited 
by this means, not a mail but which brings letters of inquiry as to 
details or making offers of aid in carrying out the plans con- - 
templated. 

More especially has this been the case in reference to the sub- 
jects of: 

1, A fertilizer control being established at the Station. 

2. The proposed tests of dairy cattle. ; 

3. Branch Experiment Stations. 

4, The poultry industry. 

5. The permanent exhibition of tools and implements of agri- 
culture. 

1. THe CHEmicaL Conrrot oF FERTILIZERS. 

The following bulletin was issued in reference to this matter, in 

which appears a 


DIGEST OF THE FERTILIZER LAWS IN SEVERAL OF THE STATES. 
Connecticut. 


To all fertilizers retailing at ten dollars or more per ton the 
seller must affix a correct label and furnish to the director of the 
Experiment Station a certified statement of its composition and a 
sealed sample must be deposited by the manufacturers or import- 
ers with the director. The manufacturer or seller must deposit 
with the director of the experiment station an analysis fee of’ ten 
dollars for each fertilizing ingredient which the fertilizer contains. — 
Every person who sells or acts as agent for the sale of any com- — 








ihe 
F yet 





aera te ME ae (een Cvi NE ISR Werty hee een id ele oP La RTA eB EH i i 
LORS ht BA Sta V Ye Jef fen ya 

REN Le aay r ae hee tape vt ae FR 

PC sth ae es 3 a aaa 
AF ay % DP iced te fan 
* a ] 1 \ j 


New York AGRICULTURAL EXPERIMENT STATION. ue 


mercial fertilizer shall annually, or at the time of becoming such 
seller, report to the director of the experiment station his name, 
residence and post-office address, also the brand of fertilizers sold. 
No person or party shall sell in the State any pulverized leather, 


raw, steamed, roasted or in any form, as a fertilizer, or as an 


ingredient of any fertilizer or manure without explicit printed cer- 
tificates of the fact being conspicuously affixed to every package. 
The director of the experiment station is authorized in person or 
by deputy to take samples for analysis. 


Maine. 


For the purpose of protection from frauds in commercial 


- fertilizers and from adulteration in food, feeds and seeds the 


Maine Fertilizer Control and Experiment Station was established. 
It provides that to every package of commercial fertilizer, the 


price of which exceeds ten dollars, there shall be affixed a 


certificate stating the number of net pounds in the package, the 


~ name or trade-mark of the brand, the name of the manufacturer, 


the place of manufacture and a chemical analysis of the fertilizer. 
For the sale of such fertilizer annually, by April 1 a license must 
be procured by the manufacturer, company or person selling in 
the State, from the board of managers for the station. A license 
fee of fifty dollars for a single brand and fifteen dollars for each 
additional brand is required, and there must be furnished to the 
secretary of the board of managers the names of all the agents 
authorized to sell the fertilizer in the State. The director or his 
deputy is empowered to select annually fertilizers for analysis 
from these different packages, from three different sections of the 
State. 
; Massachusetts. 


The new law, recently enacted in Massachusetts, provides that 


the manufacturer, importer, agent or seller shall, for any 


fertilizer which retails at more than ten dollars per ton, annually, 
before the first day of May, pay to the director of the experi- 
ment station an analysis fee of $5 for each of the three fertilizing 
ingredients—nitrogen, “phosphoric acid and potash—claimed to 
exist in the brand. A printed statement must accompany each 
package giving the name and address of the manufacturer, also 
the chemical composition of the fertilizer. No person shall offer 


for sale any pulverized leather, raw, steamed, roasted or in any 
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form as a fertilizer or ingredient of any fertilizer or manure 


- . without affixing a printed certificate of the fact to every package. 


The director shall cause one analysis or more annually to be 
made of each brand of fertilizer and the results are to be 
published monthly. 
New Jersey. 

Kvery commercial fertilizer offered for sale must be accompanied 
by an analysis and the method of stating the analysis is defined. 
The chemist of the State Board of Agriculture is the inspector of 
fertilizers and he must analyze annually one or more samples of 
every kind of fertilizer offered for sale. Any person interested 
may obtain an analysis, from the inspector, of any fertilizer, and 
for the certificate of analysis the parties must pay to the chemist 
a sum not exceeding fifteen dollars. 


Pennsylvania. 

The law specifies that every package of commercial fertilizer 
offered or exposed for sale in the State shall have plainly stamped 
thereon the name of the manufacturer, place of manufacture, net 
weight of contents, and an analysis stating the per cent. Every 
manufacturer or importer must annually file with the Secretary of 
the Commonwealth an affidavit stating the amount of said fertil- 
izer sold within the State during the preceding year. It is the 
duty of the Board of Agriculture to analyze such specimens of 
commercial fertilizers as may be furnished by its agents. 

The license fee required is $10 for every hundred tons sold, $20 
for 100 to 500 tons, and $30 for above 500 tons. 


North Carolina. 


The law in this State requires that the manufacturer or seller 
procure a license from the State Treasurer for which he shall pay 
a privilege tax of $500 for each separate brand or quality offered 
for sale. There must be also affixed to every package of fertilizer 
a printed label setting forth the name, location and trade-mark of 
the manufacturer, also the chemical composition of the contents 
of each package. The Department of Agriculture may require the 
officers, agents or managers of any railroad or steamboat company 
to furnish monthly statements of the quantity of fertilizer, with 
the name of the consignor or consignee, delivered to any point in 
the State. They may even compel the company to submit their _ 
books for examination. | ; 
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TaBLE SHowine States Requirinc Licenses, Tax, on ANAaLysis FEE 
- FoR Sate oF FERTILIZERS: 


State. Requirements.* Amount required. 
Connecticut .... Analysisfee. Ten dollars per ingredient. 
. Delaware. .'.... Analysis fee.. Thirty dollars to $40. 
OOP PIB i es Tax ........ Fifty cents per ton (for tags). 
Pn aiane ee «4 Analysis fee.. Two dollars and $1 per 100 for tags. 
Kentucky ...... Analysis fee.. Fifteen dollars and $1 per 100 for tags. 
Louisiana ...... SP a eee Tee Fifty cents per ton. 
Maryland ...... License... ... Five dollars first 100 tons, $2 for each 


additional 100 tons. 


2a ae License..... Fifty dollars first brand, $15 each 


additional brand. 
Massachusetts... Analysis fee.. Five dollars for each ingredient. 


Michigan’... . License. .... Twenty dollars per brand. 
Mississippi. .... Analysis fee.. Twenty dollars per brand. 
New Hampshire, License..... VWifty dollars per brand. 
North Carolina.. Privilege tax, Five hundred dollars per brand. 
MON oho ao hicense..... Fifty dollars per brand. 
Pennsylvania... License..... Ten dollars for 100 tons, $20 for 100 
| to 500, and $30 above 500 tons. 

Rhode Island... License..... Twenty-five dollars. 

- South Carolina... Tax ...... .. Twenty-five cents per ton (for tags). 
Tennessee...... ae ia ate ens Fifty cents per ton. 
Wermont)i.0.:.). License..... Fifty dollars. 


In a few of the States the number of analyses made for the past 
year are given, and so far as known they are given below: 


Number 

analyses. 
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*Recent legislative enactments may have slightly modified the law in 
some States. 

+ The analyses of 226 substances are given in the report for 1886, but the 
total number of analyses made is above 400. 
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The tables just presented show that nearly every State using 


commercial fertilizers to any extent, except New York, requires 
either a license to be taken’ out by the manufacturer or seller 
for the sale of commercial fertilizers, or that an analysis fee be 
deposited with the proper official. — 

In the South a tax is levied upon the fertilizer of twenty-five to 
fifty cents per ton, and in Georgia the tax amounts to more than 
$100,000 annually. ‘The analysis fee or license ranges from five 
dollars or more in Maryland to fifty dollars per brand in several 
of the States, while in North Carolina it is $500. 

While these other States give protection to the farmers against 
fraud in commercial fertilizers, and provide for their analysis, 
New York, whose farmers are expending fully $3,000,000 annu- 
ally for commercial fertilizers, are left to provide their own 
protection and take their chances of receiving what they pay for. 

Fortunately for the farmer, the majority of the manufacturers 
of commercial fertilizers are sincere in their efforts to put upon 
the markets goods which shall be all that is claimed for them. 
There are those, however, who by using misleading terms in their 
analyses, terms with which allthe farmers are not familiar, are no 
less guilty of intentional fraud than was the manufacturer of 
Mason’s High Grade fertilizer which was analyzed in 1885 at the 
New York Agricultural Experiment Station and found to contain 
one dollar and fifty-two cents worth of fertilizing ingredients per 
ton, and yet this fertilizer was being sold at thirty dollars per ton 
to the farmers throughout this State. There are other fertilizers 
sold the present season in the State of New York which have fallen 
considerably below the guaranteed analysis. 

The following statistics copied from the United States census 
of 1880 will show the magnitude of this industry in several of the 
States. Only those are included the sales of which aggregate 
over $400,000 annually : 


Cash value of 
commercial 


fertilizers. 
SN PERL SEL IO (6g 02) 8 KR MUNN OI daa A SORT DRS te a a $1, 200,956 
AVOMMECIIOINGS uy late ee ae ma ie I Gi Re ce 497,448 
Delaware ie once aan Ub i Behe aii! ls CATR os ERA 467 , 228 
Ulta a 20k MAL eR OE He EA BEREL OM NLM NOREEN UMAR SPE Sree. yb 4,346,920 
Mint ylands je ctr can UIA i A/a aa 2,838,465 
Massachusetts eo oii eae aa Sia ay a a Mla aE 6538 , 422 
New Jersey cee i Miele nt ie aria at en ea 1,601,609 
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Cash value of 











commercial 

_. fertilizers. 
(AN Fore OREN wa) aa open pnt IS ny Garararar arya Ra kau pital wl i Ga SY 
aE ea TEN SEO at cS Ts a et eat Mati 550, 029 
| Pennsylvania....... TOR Ma (ay aat UAT Cen MSL Sh GSR Ue 3,525,336 
a BOUIN OAMOLING ci huierey Weslo wha dle TE OE OT ANd ne 2,659,969 
EES aT ESR Or Goa pe Urania geal pat SA dn eI OR As 2,187,283 
A) : a j i ji —= cee TUR 
_ In connection with this matter the following statement is of 


' interest: 

Professor George H. Cook, director of the New Jersey Agricul- 
tural Experiment Station, says recently: ‘The weakness of 
human nature is such that nothing but the chemist’s tests and 
publication are sufficient to hold the dealers to the furnishing of 
goods of standard purity. More than 40,000 tons of commercial 
_ fertilizers were used in our State last year, which were sold for 
considerably more than a million dollars, and the amount used in 
the whole United States is more than a million tons annually. Of 
the quality of these the farmer can form no judgment from their 
color, smell or taste, or their general appearance. The analysis 
and publication of the composition of these fertilizers has a most 
salutary effect. Honest manufacturers are protected and careless 
ones are held to their guarantees. Occasionally a brand of fertil- 
izer of worthless character is put upon the market. We lately 
had one which was sold for forty-five dollars a ton. This was an 
extreme and unusual case, but it suffices to show the importance of a 
_ eareful control of the trade in such articles by an experiment station.” 
Testimony similar to the above may be furnished without limit. 
Indeed it is practically the unanimous opinions of all those who 
have given any consideration to this important subject. 

The following bill was introduced into the Assembly at the last 
session of the Legislature by the Hon. Mr. Maynard on the 15th 
_ of March, 1888, read twice and by unanimous consent ordered to a 
third reading and printed: 























aS ‘An Act to prevent fraud in the manufacture and sale of commer- 
_ cial fertilizers, and to provide for a chemical analysis of the same. 

The People of the State of New York, represented in Senate and Assembly, 
do enact as follows : 


_ Sxcrion 1. Before any commercial fertilizer or manure, the retail 
price of which is ten dollars or more per ton, is sold, offered or 
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exposed for sale, the manufacturer, importer, or party who causes it to 
be sold or offered for sale within this State shall file with the director of 
the New York Agricultural Experiment Station one certified copy of 
the certificate now required by section one of chapter two hundred 
and twenty-two of the laws of eighteen hundred and seventy-eight, 
to be affixed to each package of fertilizer or manure so offered for 
sale in this State, and shall deposit with said director a sealed glass 
jar or bottle containing not less than one pound of the fertilizer or 
manure, accompanied by an affidavit that it is a fair average sample 
thereof; but only one certificate and affidavit need be filed, and but one 
sample deposited. 

§ 2. The manufacturer, importer, agent or seller of any commercial 
fertilizer or manure, the retail price of which is ten dollars or more 
per ton, shall pay, on or before the first day of May annually, to the 
director of the New York Agricultural Experiment Station, an analysis 
fee of ten dollars for each of the fertilizing ingredients contained or 
claimed to be contained in said fertilizer or manure; provided, that 
when the manufacturer, importer or other person shall have paid the 
fee herein required, no agent or seller be required to pay the fee 
named in this section. For any violation of this section the offender 
shall be liable to a penalty of $200, to be sued for by the director of 
the New York Agricultural Experiment Station, the recovery to go to 
the State. 

§ 3. Every person in this State who sells or acts as local agent for 
the sale of any commercial fertilizer or manure, of whatever kind or 
price, shall, at the time of becoming such seller or agent, and annually 
thereafter, so long as he shall so act, report to the director of the 
New York Agricultural Experiment Station his name, residence, post- 
office address and the name and brand of said fertilizer or manure, 
with the name and address of the manufacturer, importer, or party 


from which such fertilizer or manure was obtained; and shall, on ~ 


demand of the director of the New York Agricultural Experiment 
Station, deliver to said director a sample suitable for analysis, of any 
such fertilizer or manure then and there sold or offered for sale by 
such seller or agent. Any persons violating the provisions of this sec- 


Res 


tion shall be liable to a penalty of ten dollars, to be recovered by action 


by any person to whom said fertilizer or manure shall be sold. 

§ 4. Violations of section one of this act are misdemeanoys, and on 
conviction the punishment shall be, for the first offense, a fine of not 
less than $100; and for the second offense, a fine not less than $200. 

§ 5. The director of the New York Agricultural Experiment Station 
shall pay the analysis fees received by him into the treasury of the 


State, and shall cause one or more analyses of each fertilizer or manure ~ 
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to be made and published annually, and’shall mail at least one copy of 
such published analysis to each agent or seller of said fertilizer or 
manure, who shall have reported to him, as provided in section 3 of 
_ this act. Said director is hereby authorized, in person or by deputy, 
to take samples for analysis from any lot or package of fertilizer or 
manure which may be in possession of any agent or seller. 

§ 6. This act shall take effect on the first'day of August, 1888. 


The above act was amended so as to include ashes and to 
Ms provide that only the excess of fees over the expenses incurred 
_- in carrying out the provisions of the bill should be paid into the 
j State reasury. 
; A circular letter dated New York, April 5, 1888, was signed by 
nearly every leading manufacturer and dealer in fertilizers doing 
business in this State, and sent to the members of the Senate and 
Assembly, earnestly protesting against the passage of the bill, 
_._ which they characterized as “a tax which is unjust and a direct 
blow against the farming industry of this State.” The protest 
; closes by saying: ‘“ We trust the enacting clause will be stricken 
out, and the bill consigned to oblivion.” It is noticeable that this 
protest in behalf of the farmers did not receive the signature of a 
single farmer. It will be seen that this bill which received this 
earnest protest was entirely reasonable as compared with similar 
enactments which have received the sanction of neighboring States. 
The farmers and their friends throughout the State should see 
to it that the next Legislature should speedily pass a bill such as, 
or similar to, the Maynard Bill, and thus protect their interests in 
this important matter of commercial fertilizers, “so that our 
farmers may purchase these with the same confidence that they 
do sugar and nails and cloth.” 
The following modification of the ‘Maynard Bill” was agreed 
'_ upon at a conference between a number of manufacturers of fer- 
'  tilizers and the friends of the bill, but so near the close of the 
session that it failed to pass: 














Bi Aw Act to prevent fraud.in the manufacture and sale of com- 
mercial fertilizers, and to provide for a chemical analysis of 
the same. 









The People of the State of New York, represented in Senate and Assembly, 
do enact as follows : | 
_ Section 1. Before any commercial fertilizer, ashes or manure, the 
retail price of which is ten dollars or more per ton, is sold, offered or 
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exposed for sale, the manufacturer, importer or party who causes it 
to be sold or offered for sale within the State, shall file with the 
director of the New York Agricultural Experiment Station, one certi- 
fied copy of the certificate now required by section one of chapter 
two hundred and twenty-two of the Laws of eighteen hundred 
and seventy-eight, to be affixed to each package of fertilizer, 
ashes or manure so offered for sale in this State, and deposit with the 
said director a sealed glass jar or bottle containing not less than one 
pound of the fertilizer, ashes or manure, accompanied by an affidavit 
that it is a fair average sample thereof, but only one such certificate 
or affidavit need be filed, and but one sample deposited of each brand 
or kind of such fertilizer. 

§ 2. Every person in this State who sells or acts as local agent for 
the sale of any commercial fertilizer, ashes or manure of whatever 
kind or price, shall, at the time of becoming such seller or agent, and 
annually thereafter so long as he shall act, report to the director of 
the New York Agricultural Experiment Station his name, residence, 
post-office address and the name and brand of said fertilizer, ashes or 
manure, with the name and address of the manufacturer, importer or 
party from whom such fertilizer, ashes or manure was obtained, and 
shall, on demand of the director, or his deputy, of the New York 
Agricultural Experiment Station, deliver to said director or his 
deputy, a sample suitable for analysis, of any such fertilizer, ashes or 
manure then and there sold or offered for sale by said seller or agent. 
Any person violating either of the provisions of this section shall be 
liable to a penalty of ten dollars for each offense, to be recovered by 
action by any person to whom said fertilizer, ashes or manure shall 
be sold. 

§ 8. No person or party shall sell, or expose for sale,.in the State of 
New York, any pulverized leather, raw, steamed or roasted, or in any 
form, as a fertilizer, or as an ingredient of any fertilizer or manure, 
without an explicitly printed certificate of the fact, such certificate to 
be conspicuously affixed to every package of such fertilizer or manure, 
and to accompany or go with every parcel or lot of the same. 

§ 4. Violations of sections one and three of this act are misde- 
meanors, and on conviction, the punishment shall be for the first 
offense a fine of $100, and for the second or any subsequent offense,. 
a fine of $200. 

§ 5. The director of the New York Agricultural Experiment. 
Station shall cause one or more analyses of each fertilizer, ashes or 
manure to be made and published annually, and shall mail at least 
one copy of such published analysis to each agent or seller of said 
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fertilizer, ashes or manure, who shall have reported to him as provided 
in section (2) two of this act. Said director is hereby authorized, in per- 
gon or by deputy, to take samples for analysis from any lot or package 
of fertilizer, ashes or manure which may be in possession of any agent 
or seller. | 

 §6. This act shall take effect the first day of February, eighteen 
__ hnndred and eighty-nine. 


-__- It will be observed, however, that in this amended bill there is 
an important omission, since no provision is made for defraying 
the inevitable expense attending the carrying of the law into effect. 
There appears to be a growing sentiment that such provision 
should be made by the State, and not rest as a tax upon the 
manufacturer or consumer of fertilizers. In regard to the expense 
P attending this work, Dr. Cook, director of the New Jersey Experi- 
_ ment Station, says, in speaking of the fertilizer control stations in 
connection with the Hatch Experiment Station Bill, which appro- 
'priates $15,000 annually to each State: “The demand for such 
fertilizer control is sufficient to occupy the full force of a Station 
of the size contemplated by the Experiment Station Law.” 
_ Dr. Cook, who has for a long time had this matter under his 
control in New Jersey, is a competent witness as to the necessary 
expense involved in the conduct of such fertilizer control station, 
- and it is to be understood that he speaks from his experience in 
_ New Jersey, where the State provides by appropriation for the 
expense connected with this work. It is hardly to be presumed 
_ that the expense of the same work in New York will be propor- 
_ tioned to the relative size of the two States, but_it is well to 
compare the two in considering the needs of our State for this 
_ purpose. New Jersey has an area of 7,815 square miles, while 
_ New York has an area of 49,170. The number of farms in New 
_ Jersey is 34,307 ; in New York, 241,058. The number of farmers 
_ in New Jersey is 22,672 ; in New York, 241,507. The number of 
' those engaged in agriculture in New Jersey is 59,214; in New 
‘York, 377,460. In this connection it will be necessary to consider 
_ the need of provision for a chemical laboratory suitable for the 
_ carrying on of this proposed work, and I would mention a portion 
_ of an act passed by the Senate and General Assembly of the State 

of New Jersey, approved April 23, 1888: ‘“ Be it enacted (ete.) thas 
the sum of thirty thousand dollars be and hereby is appropriated 

or the construction of a State laboratory for the, Agricultural 
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Experiment Station under the direction of the board of managers 
of the State Agricultural Experiment Station.” An appropriation, 
therefore, sufficient to carry on this work of the Station, as also 
for the construction of a suitable laboratory, would become an 
immediate necessity if such a bill as is contemplated should be 
enacted by the Legislature. 

Of course, since a careful chemical analysis can alone tell 
whether a given fertilizer is really of any value or not, there was 
in the earlier years of this industry room for the most gigantic 
frauds, and often there were found upon the market so-called 
fertilizers hardly worth the bags in which the stuff was packed. 

But of late years, owing to the chemical control which has been 
exercised over the sale of these products, their quality has steadily 
improved, and at the same time, owing to economy in their manu- 
facture, the price has declined, so that at the present frauds are 
rare and the farmer in most cases is pretty sure of getting the 
worth of his money when he has need to add to the supply 
of fertilizing material which he is able to produce upon the 
farm. 

The following table will show the improvement which has been 
made in commercial fertilizers in twenty years : 


IMPROVEMENT IN FERTILIZERS. 
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From the above it will be seen that the average value has 
increased in twenty years thirty-one per cent; and that the 
average cost has decreased during the same period fifty per cent, 
or, in other words, the average saving amounts to 61.48 per cent, 
2. é., the farmer can to-day purchase the same amount of fertilizing 
material for thirty-eight dollars and fifty-seven cents which would 
have cost him $100 twenty years ago, and this great reduction is 
largely due to the careful chemical control which has been 
exercised over this matter. 
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- Proposep INVESTIGATION oF THE BreEps or Darry Carrin. 

Shortly after taking charge of the work at the Station I had the 
following bulletin published and sent to many of the leading 
_ dairymen and breeders ofthe State ; in every instance it met with 
cordial approval and assurances of sympathy and cooperation 
with the Station in its efforts to carry forward this investigation : 


a eS iy 1 ce ek a Cs a 
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New York Agricultural Experiment Station. 


Upon assuming the directorship of this Station, it has occurred 
to me that there was a wide field for careful scientific investigation 
which could not but prove of immense practical value to the agri- 
cultural interests of the State, and especially the dairy interest, 
which I need not inform you is of almost preéminent importance 
to our people. 

I beg leave to submit to your consideration the following 
points which have occurred to me, and shall be happy to receive 
from you any suggestions by way of criticism of the plan proposed, 
or of amplification of the details of the proposed investigation. 

I shall be pleased to have your suggestions as to how I may 
secure most economically for the Station the animals needed for 
the purpose of such investigation and experiments, and any im- 
formation which shall tend to make the results of the highest 

value to the people of the State. 

1. At a public institution devoted to the advancement. of 

_ agriculture through experimentation, the stock should be represent- 

_ ative animals of the breed from which they are selected. 

2. The dairy interest in New York State being the most 
important branch of the stock industry, it should be the first to 
receive attention, 

8. The average butter yield per cow in this State does not exceed 
130 pounds per year, whereas it should not fall below 300 pounds, 

_. This being true, the Station could do no better service for the 

dairymen of the State than to unite with them in working out the 

' problems of feeding, individual variations'and breed characteristics, 

a with the allied subjects, which, when better understood and 

practiced, shall help to raise the standard and bring the yield up 

a to double the present amount. 

_ 4, The breeds which should first be selected are the J ersey, 

_ Holstein, Guernsey, Ayrshire, Shorthorns, Devon, and one or two 

of the polled breeds. © 
































eS or ee 


5 


34 REPORT OF THE DIRECTOR OF THE 


5. In building up a herd to be used in experimental work young © 


animals should be selected, animals under one year, or better, but 
a few months old. By having young animals, under like feeding, 
they can be grown to maturity, making the conditions for all the 
same, so that experiments with these animals would be much 


more valuable and conclusive than if their earlier feeding and 


environments had been widely different. 

6. The yearly growth of the animals under like conditions and 
feeding, and the amount of food consumed for the several breeds 
in proportion to their live weight, is of value and importance to 
the dairyman, and would form a part of the trial. 

7. At least four animals of each breed should be had, two 
heifers and two steers. The two heifers from each breed would 
be the beginning for a herd, finally enabling us to study the breed 
characteristics in production of milk and butter. Twosteers from 
each breed fed and grown to maturity and fattened would show 
much as to the relative values of the dairy breeds for beef. 

8. The question, which is the more profitable for the dairy, a 
small cow or a large one, is of much importance, and what place 
is better fitted to investigate this subject than an experiment 
station? 

9. Whether with two foods of similar composition both will 
affect equally the milk and butter yield, or whether one will tend 
more to the production of body fat and less to an increase of milk. 

10. The influence of the various grains fed separately and 
combined in rations, and to what extent the chemical and physical 
properties of butter are influenced by different foods. 

IT have but briefly indicated the general scope of the proposed 
investigation, but I can not but think it will meet your entire 
approval and receive your codperation and that of your associates 
in this important branch of our agricultural industry. 

At the annual meeting of the Holstein-Friesian Association, held 
shortly after the publication of the above proposed investigation 
at’ Buffalo, March twenty-first, Mr. E. A. Powell submitted the 
matter to the association and spoke in hearty approval of the 
plan, and the subject was discussed as follows: : 


Mr. Powreiyi.—TI will say that the scope of the experiments is broad; 
it takes in nearly everything — or is intended to take in everything — 
for which a breed of cattle is used. It seems to me that we have a 
breed of cattle that is better adapted to make a fine showing in that 
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respect than any other. I also feel that experiments in this line will 
be of greater value than almost any others that can be made with any 
breed of cattle. This matter has been brought to our attention before 
it has been acted upon by any of the other associations, and it seems 
to me that prompt and favorable action on the part of this body would 
tend to place us before that institution in a favorable light, showing our 
hearty cooperation, and we would not fail to get a fair and just, and it 
seems to mea valuable, report, which would be to the advantage of our 
breed, providing we can furnish the right animals. The important 
thing to be considered is the kind of animals we shall furnish. He 
does not ask us to contribute any animals, but he asks us in what 
manner animals may be obtained by the Experiment Station at the 
least possible expense. If it is left for those gentlemen to*purchase 
their own cattle, I am afraid they will not purchase as judiciously 
as itis for the interest of this association to have it done, and it 
seems to me proper to refer this matter to the board of officers, to 
make such selection of animals as they deem best; for instance, 
two animals for beef purposes, adapted to that particular purpose; 
and instead of two females, I would suggest four, and let the propo- 
sition be made with the understanding that we comply with this. We 
make a report to them that we will furnish four females and two 
males, providing any four other breeds of those mentioned by him 
will do the same. That would be my idea of making the report. 

Mr. Yeomans.—I think the interest of the association would be 
better served to have the number not less than four, and, perhaps, if 
the board of officers have charge, they might say four, more or less, 


_ and I would suggest that if there are no competitors there, it would 


be almost folly to send animals and have to pay for them; but if there 
are two or more breeds willing to come in as competitors — not 
necessarily four, but two or more —I would favor it. 

The Presipent.—As the chair understands the motion of Mr. 
Powell, and the remarks which have followed it, the question before 
us is that the association is ready to enter into competition with any 
other breeds that may be sent there. Are you ready for the question? 

The question was called for, and carried as stated by the president. 


Recently the American Jersey Cattle Club, of New York, have 
agreed to select, through a committee, four females of their breed, 
which are to be presented to the New York Agricultural Experi- 
ment Station for the proposed test; and I have assurances that 


a representatives of the Guernsey cattle will be selected for such 





4 _ purpose with equal care. 
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It is hoped that other associations, or leading breeders, may, 
by their action, unite with the Holstein-Friesian, Jersey and 
Guernsey Associations in providing the Station with such animals 
as may be wanted for the purpose of this investigation, and it is 
desired that any suggestions which may help to make the pro- 
posed investigation most satisfactory and complete will be sent to 
the director at any time. 

While the greatest care will be exercised in the selection and 
purchase of representatives of the several breeds which we may 
desire, but which may not be furnished, it is obvious, as suggested 
by Mr. Powell, that a better selection can be made by select commit- 
tees of the several associations than is possible by any other means. 

It is intended to be ready for the reception of the animals by 
January 1, 1889, as the new barn necessary for the purpose of 
furnishing appropriate accommodations for these animals, and 
for which an appropriation was made, will be then completed. It 
has been largely planned for the express purpose of carrying for- 
ward the proposed investigation, and is believed to be admirably 
adapted to the purpose. 


WatTER SUPPLY FOR THIS STATION. 


In planning for a new barn and the large increase of stock 
upon the farm which is contemplated, the question of a sufficient 
water supply became of great importance, and led to a careful 
survey of the land from which the supply for the Station has been 
hitherto secured, to determine whether an increased amount could 
be relied upon for the future. 

Fortunately, the result of our explorations left no room to doubt 
that, with increased storage capacity at the fountain head, a suf- 
ficient supply may be had for future wants, and new pipes have 
been put in place of tile which had become worthless, and a new 
and much larger reservoir for the storage of water has been built 
connecting with the smaller reservoir from which the water is 
conveyed to the Station, and there appears now no reason to 
doubt that a supply of water has been secured amply sufficient for 
our future wants. 

BRANCH STATIONS. 

In a State embracing so wide an extent of territory as does the 
Empire State, with its differences of soil and climate, and with 
such great diversity of agricultural interests, it must naturally 
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appear that any Experiment Station, wherever located, is largely 
a local institution, and that its results, however valuable and how- 
ever clearly established, are necessarily limited to the conditions 
obtaining at the locality where such experiments are being 
conducted. 

It is true that the farm belonging to the’ Agricultural Experi- 
ment Station closely resembles in character of soil many thousands 
of farms within the State, it being mainly composed of clay, clay 
and gravelly clay loam, so that methods of culture here found best 
may be, almost without modification, applied to many other locali- 
ties, and the results here obtained may be confidently predicted in 
such similar localities. 

But in view of the fact that this is a State institution and its 
benefits may justly be demanded by every agricultural interest of 
the State, it appears most desirable that in the near future there 
should be established in several different sections of the State 
branch experiment stations for the purpose of determining the 
results which are produced by differences of soil and climate. Such 
work could and would be conducted by intelligent farmers in their 
several sections, under the direction and supervision of the central 
Station, and in this way the useful work and influence of the 
Station could be widely distributed at a very slight additional 
expense. 

It would seem best that such branch stations should be under 
the immediate supervision of local boards of control, who would 
themselves best select the one most intelligent and most in ~ 
sympathy with the work to carry out the several experiments 
undertaken at these several branch stations, and who would thus 
feel a greater degree of personal responsibility for its thorough 
conduct. : 

The director will very gladly enter into correspondence with 
parties and especially agricultural societies in the several sections 
of the State, through which some such plan as is above outlined 


_may be perfected and carried into execution. 


It is said that there are to-day in the German ae alone 184 
agricultural experiment stations engaged in the promotion of 


every branch of agriculture. It would seem that as many as ten 


branch stations could find profitable employment in the solution 


2 of the numerous problems which are presenting themselves in the 
many and yarious fields of agricultural industry of our Empire State. 
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The above appeared in a recent bulletin sent out by the Station 
and has met with very general favor both in this and other 
States. 

The plan suggested appeared to be so desirable that in response 
to letters addressed to them by an enterprising agricultural 
editor, both the candidates for Governor in our late election 
declared their approval of the plan proposed and their willingness 
to favor it. 

Many inquiries and suggestions have been received from various 
sections of the State, which give evidence of an intelligent 
appreciation of the practical and scientific value of such branch 
Stations, and an earnest desire to secure the advantages which the 
location of one in their section of the State would bring them. 


THe Povuutrry INDUSTRY. 


The Fancier’s Review, November, 1888, prints the following from 
the Bureau of Statistics of the Treasury Department : 


Eggs Imported into the United States. 
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Price per 

YEHRAR. Dozens. Value. dozen, cts. 

USSG ure aerate eo aVoke ae ile ik sc ainatg chal gal URI EAR aos GPUS. Made Ve en lena, Ben Bw fa a 4,903,771 $630 ,393 13.0 
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It is stated that there are annually consumed in the United 
States $200,000,000 worth of eges, and that in the two weeks from 
Aptil 7 to 19, 1884, there were received in New York city 
78,667 barrels of eggs, containing 66,980,080 eggs. 

The poultry product of the country for the year 1882 was said 
to far exceed in value either the wheat, hay, or cotton crops, or 
the aggregate products of the dairy, the figures being as follows: 


TOUR) DEO UGES ia it de ior a Pw a nea cue en $560, 000 , 000 
Wheat..... LTE AE TAL RAN or UAE Mi est MM Ma wbnieh (UNE 488,000,000 
La eaten manila ron AoE ER RN NE Me Pigs vegies wor Pry ge Vt C4 436,000,000 
COthOT Le ana). SA CI eee cs Cae eV tae ie eet asa 410,000,000 — 


giv y OT OCUGES IC hy Ge UU ZIy) Kal af stk deeieR Yale fa ae en aaa LE 254,000, 000 
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Bye According to the census of 1880, there was, June 1, 1880, an 











__ aggregate of “poultry on hand, exclusive of spring hatching :” 

a ‘ Barn-yard fowls in United States... 0.0.0 000000002. 102 , 272,135 
me Barn-yard fowls in New York... 0200006000056 005 0000. 6,448 , 886 
F eer owls in United: Stakes 606 ha. eo ei taille gee 23 , 235,187 
mer eOtner fowls.in New York wee bys a eee. 496,406 
| There were produced of eges in 1879: 

; Dozens. 
MRD DULCG) OLALES. oe Sin hk koe esos oleh. OE ee 456,910,916 
| SEE nY Ec r bem acre) Lwin tN Cal did SURV iii my ehh 31,958,739 
AMEN MEARE 
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P The “orchard products of all kinds sold or consumed in 1879” 
4 were as follows: 

Min tha United States... 6) i006. 60 bey wees seek ees $50,876, 154 
g DOO O NM EEMUS ON VN ae eeu Geka eth ale Wee ge 8,409, 794 





















The “market garden products sold in 1879” were as follows: 


OPAC MIIC GO OURLOR c's li ieee acres alae walat kee betta $21, 761, 250 
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The “population in 1880” was: 
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Of those “engaged in agriculture” there were: 
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It needs but a glance at the above statistics to see that, whether 
_ considered absolutely or relatively, the poultry interest is one of 
' great magnitude and importance, and well deserving no small 
. - share of our attention. It will be seen that New York had about 
_ six per cent of all the poultry, and produced over seven per cent 
of all the eggs produced in the United States. 

__ It also appears that while the average production of eggs was 
a sufficient to give a supply to each man, woman and child of over 
_ nine dozens (9.12) annually, the production in New York was 
q equal only to an annual supply of a little over six dozens (6.29), 
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so that the ratio of our demand was far in excess of the supply 


afforded by the State. 


If, however, we compare the production of eggs to that por- 
tion of the people engaged in agriculture, we find that there were 
produced in the United States sixty dozens of eges to every person 
engaged in agriculture, while in the State of New York there 
were eighty-five dozen produced annually to every person employed 
in agriculture, so that in proportion to our farming population the 
production of eggs in the State is far greater than is the average 
for the whole country. 

“ Itis not alittle strange that,” remarks one of our leading poultry 
papers “in the establishment of agricultural experiment stations, 
the poultry industry should have been so utterly ignored. Were 
it an unimportant branch of agriculture, were the value of poultry 
products comparatively small, it would have been different; but 
as every one knows, their value stands second to scarcely any 
product of the farm, and, therefore, its title to recognition by 
our State experimental institution is apparent. 

“The wonderful development of the poultry industry during the 
past decade is not greater than it will be during the next, and such 
experimentation as we suggest would be of vast benefit to the 
fancier and farmer.” 

In consideration of the importance of this subject, as also of the 
very general interest felt, as manifested by the excellent and 
extensive exhibits made throughout the State at many fairs and 
poultry shows, it has been thought well to begin a series of inves- 
tigations, so far as our limited means would permit, looking mainly 
if not exclusively to the solution of the many practical questions 
relating to this industry, since the breeders and fanciers may be - 
trusted to pursue with greater facilities questions which concern 
rather fancy points, of scientific interest and value beyond doubt, 
but not so fruitful in immediate practical results. 

It is somewhat remarkable that the extended literature of this 
branch of agriculture contains so little which is reliable, based 
upon carefully ascertained and recorded facts. 

There is a wide field for careful investigation in the matter of 
feeding, promising results of practical value quite in accord with 
those ascertained in the many experiments with other animals, and 
it will be seen by consulting the report of work already done in 
this direction by the first assistant that the results thus far 
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secured possess a practical and a scientific value, and indicate 
other results of still greater interest only awaiting careful investi- | 


_ gation to be determined. 


It is desirable that better provision be made for extending and 
continuing this branch of our work at the Station. 


BARN-YARD MANURE. 


In order to properly understand the composition and value of 
barn-yard manure, it is necessary to consider the function of food 
in the animal economy. 

In addition to supplying the material for the development of 
the body of the growing animal, food furnishes, through its con- 
sumption within the body, the animal heat and muscular force, 
supplying also the material to make good the constant waste of 
bony and muscular tissue. 

A large portion of the food, depending upon the quality and 
quantity furnished the animal, remains undigested, and therefore 
unassimilated, and being thrown off constitutes the bulk of stable 


manure. The waste tissue of the body is eliminated mainly by 


the kidneys, and constitutes the liquid portion of manure, and 
since this is in a soluble condition, it is readily appropriated as 


food by the growing plant, and representing as it does the waste 


of bone and muscle, it is found to consist largely of compounds of 
nitrogen and phosphorus, two of the most important elements 
of plant food, and two of the most valuable constituents of 
commercial fertilizers. 

Farm economy, therefore, demands that every reasonable pre- 
caution should be taken to secure, as far as possible, this the 
most valuable portion of our stable manure, 

In the arrangement of the new barn much care has been given 
to the method by which it is proposed to secure every pound of 


fertilizing material produced in the stables, and it is thought that 


this feature of construction alone will, as an example to be followed 


_ by our farmers, amply repay all expenses attending the construc- 


tion of the barn. 
Careful experiments made at the Station, and recorded in this 


report, prove that the liquid portion of the manure contains 
- approximately the same amount of fertilizing material as the solid 


portion; but, in addition, the portion present in the liquid portion, 


as has been already stated, is in a condition rendering it immedi- 


6 
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ately available to the growing crop. This portion which is so 
generally allowed to be wasted, through imperfect methods for its 
preservation, it 1s proposed to save completely. 

The method proposed to effect this is the construction of a firm 
foundation of cobble and cement, sufficiently strong to withstand 
a heavy load being driven over it. 

This rectangular foundation is to be slightly crowning in the 
center and surrounded at the border with a wide and shallow 
gutter. At each corner is to be located a cement cistern to receive 
from the gutter any leachings. This latter is wheeled out from 
the stable and piled upon the cement foundation. 

The liquid manure from the stables is conveyed directly by vit- 
rified tiling to those cisterns nearest the stables, and by means 
of a force pump this liquid portion may be from time to time 
thrown upon the pile of manure, or used directly for the fertiliza- 
tion of the gardens or fields. | : 

In case of necessity, water, by means of a hydrant, may be 
applied to any portion of the pile to regulate the process of fer- 
mentation and prevent burning. 

By this means it is intended to save every pound of the manure, 
and to preserve it in the best possible condition for application to 
the fields. 

It is proposed also, in connection with this, to make careful 
investigation as to the amount saved, and the cost of construction: 
of foundation, in order that our farmers may learn that it is a 
method within their means and worthy of their imitation. 


A PERMANENT EXHIBITION OF AGRICULTURAL TOOLS AND IMPLEMENTS. 


In considering the various methods by which the Experiment 
Station might be made more useful to the agricultural interests of 
the State, it has seemed desirable to establish at the Station a per- 
manent exhibition of all the agricultural tools and implements which 
are manufactured and sold for use upon the farm—such an exhibi- 
tion, only more complete, as is commonly made at our several 
town, county and State fairs. } 

It is obvious that manufacturers and dealers have found it to 
their advantage to go to the large expense involved in these 
annual exhibits, even though the time given by the farmers who 
assemble at such fairs is necessarily limited to a very brief exam- 
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ination into the merits of the many machines and tools submitted 
_ to their inspection. On the other hand, such an exhibition as is 
contemplated would enable the farmer wishing to purchase to visit 
_ the Station any day of the year and make thorough examina- 
tion and comparison of such implements as he might wish to 
P. procure. 

More than this, all such implements, machines or tools could 
| be subjected at the Station to fair and impartial trials, by which 
4 their relative merits might be known, and such testimony would 
: 





be invaluable to the farmer in enabling him to select the very 
thing best adapted to his special conditions. 

_ It was contemplated to ask of the manufacturers only that they 
a - should consent to deposit at the Station, for the purpose of such 
exhibit, specimens of their machines, implements and tools, 
subject only to the condition that they should permit their being 
used at the Station, if thought desirable, for the purpose of deter- 
mining by actual use their relative value for the purposes for 
which they were made. 

The above plan has already, in general terms, been submitted 
toa few of our leading manufacturers, and has, without exception, 
a commended itself, to their judgment as a desirable feature to be 
connected with the Station; and all have offered to donate to the 
_ Station, for such purposes, their several machines so soon as we 
_ should be ready to receive them. 

This statement was prepared in order that it might be sub- 
_ mitted to the several manufacturers for the purpose of receiving 
a from them any suggestions as to how such an exhibit might be 
' made most useful, as also to learn how generally it may meet 
i with their approval. 

' It is hoped that any manufacturer who favors it will at an early 
day inform the director of the Station whether he desires to con- 
tribute to such permanent exhibit, and whether he may wish to 
' donate, or simply place upon deposit, his machines. It is desir- 
able also to learn from each the weight and how much of floor- 
‘ space is needed for the proper exhibition of such machinery, 
_ implements and tools as he may be willing to send. 

: — §$o soon as a sufficient number of replies have been received as 
a og promise the success of such permanent exhibition, the future 
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SorGHUM SYRUP. 


I desire to call attention to the analyses of the juices of several 


varieties of sorghum grown during the past season upon the © 


Experiment farm. Although the season was unusually unfavor- 
able to the full development of sugar in the plant, it will be seen 
that the average of several large samples taken from large plats 


showed close agreement in composition and contained, although © 


the seed was only in the milk stage, an average of 9.55 per cent of 
cane sugar by analysis, and 9.64 by polarization. This is equal to 
the presence of twenty-one gallons of heavy syrup in each ton of 
cane. 

It will be seen that certain varieties which ripened their seed 
contained much more sugar; ten analyses of canes being given in 
which there was an average of 11.74 per cent of cane sugar and 
1.50 per cent of glucose in the juices. 

Cane of this quality could be worked very profitably for sugar, 
but in this northerly latitude it will be found advisable to limit 
the manufacture to the ,production of syrup, which is already 
being produced in this section of excellent quality, and commands 
a ready sale at good pricees. 

It would seem that several farmers could combine in establish- 
ing a suitable factory, and thereby greatly lessen the cost of manu- 
facture, improve the quality of the product, and produce at good 
profits an abundant supply of excellent syrup. 

Since my accession to the office of director, the Station has 
suffered another loss in its staff through the resignation of the 
assistant horticulturist, Mr. Beckwith, who left to take charge of 
the horticultural department of the Delaware Experiment Station, 
and in the language of my predecessor, in reference to the loss 
through promotion of Messrs. Arthur, Plumb and Babcock to 
other fields of labor, “this loss through promotion of so many 


members of our staff speaks volumes for the value of the ; 
Station as a training-ground.” I also heartily indorse hisremarks 
that “this Station deserves and should have the best talent, and 


should not allow superior inducements to deprive it of the 
services of efficient and growing investigators.” 

Another gratifying evidence of the position which this Station 
occupies in the judgment of those especially concerned in this work 
is seen in the fact that during the past year we have received many 


Line ee 
‘ Eee 


delegations from other Stations, recently organized under the billfor _ 





New York AGRICULTURAL EXPERIMENT STATION. 45, 


the establishment of agricultural experiment stations in the 
several States, for the purpose of investigating our plans and 
methods of work. 

_ The State Grange also have, through their committee appointed 
_ for that purpose, made several calls upon us during the season, 
_ and have shown an active sympathy and an intelligent interest 
in the progress of our work, and the Station is most fortunate in 
_ having had from the first the friendly advice and codperation of 
_ this numerous and influential portion of our agriculturists. 
The same cordial feeling exists between the Station and the 
_ officers and members of the State Agricultural Society and the 
_ Dairymen’s Association, and the director and some of the staff 
_ endeavor, so far as they may be able, to attend and participate in 
_ the farmers’ institutes and meetings of the Dairymen’s Associa- 
| tion which are arousing such a lively interest and awakening 
_ such intelligent discussions among the farming people of our 
q State. 
_. Much of the work of the past season has been largely in the 
_ way of preparation for the new line of investigation which is laid 
iq out for the future; but, as will be seen in the reports which are 
hereby submitted, the work of past years has been carried forward 
so far as was possible with the diminished force of those engaged 
init; and already a considerable portion of good work has been 
ay accomplished in the new fields of investigation into which it is 
intended to enter more largely in the future. 
_ While it is beyond question true that often, and perhaps gener- 
ally, the results of plat experiments are discordant and unsatisfac- 
_ tory, yet I think it is a matter of general experience among farmers 
_ that the application of fertilizing materials to the soil is productive 
_ of increased crops and justifies the practice. Indeed this is, I 
think, stating the case very mildly, for there are some who even 
hold that the amount of increase of crop may be confidently 
predicted in the majority of cases by the extent to which recourse 
is had to fertilizers. 
It has seemed that by carefully selecting strips through culti- 
' vated fields, inequalities in composition and physical condition of 
soil could be largely avoided, and thus one source of error elimi- 
nated, and in fact the marked differences among parallel strips 
aid off on the Station farm .meadows and treated with different 
fertilizers were obvious to the most casual observer. 
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This fact was generally remarked by those inspecting the 
growing crops, and while any general rule of procedure for 
other sections and other seasons could not be laid down from 
such limited data, none could doubt that for such a season as the 
past, for that field and that crop, there were marked differences in 
product which could be due only to the fertilizers applied. 

Or, to take another illustration, who can doubt that the great 
yield of potatoes secured in a recent contest, at the rate of 645 
bushels to the acre of one variety, and 1,076 bushels of another 
variety, under the conditions of soil and climate obtaining in the 
locality where the trial was made, was due wholly to the fertilizers 
applied and the method of cultivation employed ? 

It is doubtless true that the above results may be less, equal or 
greater, in the same or another place and another season, and 
it is probably true that certain details in the trial of the past 
season might have been modified or omitted entirely without 
affecting the result recorded above; but I think none will doubt 
that with all the limitations and modifications which science 
would demand before accepting any conclusion from the trial, it 
does possess a decided value practically and scientifically which 
will be found helpful in the production a large crops in the 
future. 

This matter is of such prime importance as a factor in deter- | 
mining the line of future experimentation, not only at our own 
but at other experiment stations of the country, that further 
consideration is warranted. 

In all experimental work, and more especially in that environed 
with so many and often such intangible and uncontrollable condi- 
tions as are questions affecting agriculture, whether in the field, 
the feeding pens or the laboratory, it is eminently true that 
hasty generalizations are the very bane of science, and have been 
the occasion of endless ridicule, brought grave discredit upon 
what has been termed “book farming,” and done much to hinder 
real advance. ie 

It is true that many experiments have been made which seemed 
to prove, if they proved anything, that the application of stable — 
manure was not only useless, but even harmful to the crop under 
trial; still does anyone believe that taking two farms regarded as 
equal in fertility, and treating one with the carefully husbanded — 
manure produced upon it for a series of years, while the other - 
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_ should sell off crops and manure for a like period, the former 
- would maintain or perhaps increase its original fertility, while 
_ the other would sooner or later show evidence of exhaustion in 
_ diminished crops? And yet such is but an experiment often 
tried, and concerning the practical and scientific lesson it teaches 
no one atthe present day can have a doubt. 

In brief, then, it is proposed at the Station to answer for our 
own fields the following question: “How can the farmer gain 
_ clear information about the richness or poverty of his soil in 
__ nitrogen, potash and phosphoric acid ; or in other words, how can 
he determine the special need of manure of each of his fields?” 
om And having, as we have confidence to believe we may, satis- 
 factorily answered this question in our own case, we hope to be 
able to point out our method of securing this valuable 
information to the farmers of the State for their instruction and 
guidance. 

It has seemed, therefore, wise to extend the size of our experi- 
ment plats; in fact, to put the entire fields and crops of the farm, 
so far as means will permit, under experiment, and while this will 
not prevent the growing of large crops we shall have, for example, 
i instead of one crop of ten acres of oats or corn or wheat, ten or 
__ twenty crops of each, and the new barn has been built in part to 
_ provide for the separate storage of these several crops. 

_ In this way it is intended not only to grow crops of grain, of 
_ forage and of roots sufficient for feeding the stock which it is 
_ intended to have in the future, but also to carry forward upon a 
_ more extended scale our various experiments in methods of fertil- 
ization and cultivation. 

_ The climatic conditions prevailing during the past season have 
been almost if not entirely without precedent, and have seriously 
interfered with many of our experiments, which appear to have 
been wisely planned for ordinary conditions, but which have in 
many cases been without valuable results, as the records will 
show. 

Indeed, a careful and complete meteorological record of the 
_ past year would fully explain and anticipate the results in the 
field, and this leads me to call attention to the importance of 
having this portion of the work at the Station fully provided for. 
Effort has been made to carry on these observations, as will be 
een in this report, but there yet remains much more to be done 
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in this direction, sufficient quite for the continuous employment 
of a trained observer and experimenter. 

Few questions pertaining to agriculture are at the present time - 
arousing greater interest among scientific men, or in their solu- 
tion are likely to be of greater practical value to the farmer, than 
are those relating to the conditions of vegetable growth which 
are dependent upon soil temperature and moisture, and the 
means whereby these important conditions may be modified or 
controlled. 

It is expected that the results which shall be secured by means 
of the four new lysimeters, which have recently been constructed 
and placed in position, may help materially in the solution of 
some of these problems. 

GIFTS. 


We are indebted to the publishers for the following list of 
newspapers and periodicals, which have been sent to us free of 
charge: 

American Grocer, New York, N. Y. 

American Cultivator, Boston, Mass. 

American Rural Home, Rochester, N. Y. 

American Poultry Yard, Hartford, Ct. 

American Grange Bulletin, Cincinnati, Ohio. 

American Farm News, Akron, Ohio. 

American Analyst, New York, N. Y. 

American Agriculturist, New York, N. Y. 

American Farmer, Baltimore, Md. 

American Garden, New York, N. Y. 

Agricultural Epitomist, Indianapolis, Ind. 

Canadian Horticulturist, Grimsby, Ontario, Canada. 

Country Gentleman, Albany, N. Y. 

Chicago Journal of Commerce, Chicago, II. 

Chautauqua Farmer, Dunkirk, N. Y. 

Delaware County Dairyman and Register, Franklin, N. Y. 

Drug, Oil and Paint Reporter, Philadelphia, Pa. 

Druggists’ Bulletin, Detroit, Mich. 

Delaware Farm and Home, Wilmington, Del. 

Farm Journal, Philadelphia, Pa. 

Farm and Home, Springfield, Mass. 

Farmer and Breeder, Iowa City, Iowa. 

Farmers’ Home, Dayton, Ohio. 
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_ Farm, Field and Stockman, Chicago, IIL. 
Farmer, St. Paul, Minn. | 
_ Farm and Fireside, Springfield, Ohio. 
af _ Fruit and Grape Grower, Charlottesville, Va. 
Ri _ Fanciers’ Review, Chatham, N. Y. 
Farmers’ Advocate, London, Ontario, Canada. 
Farmers’ Review, Chicago, Ill. 
Farmer’s Club Journal, Hornellsville, N. Y. 
Geneva Gazette, Geneva, N. Y. 
Husbandman, Elmira, N. Y. 
Household Companion, Boston, Mass. 
_ Herds and Flocks, Chicago, TIL. 
| Holstein-Friesian Register, Brattleboro, Vt. 
am Hoard’s Dairyman, Fort Atkinson, Wis. 
| Jersey Bulletin, Indianapolis, Ind. 
Ladies’ Home Companion, Philadelphia, Pa. 
Maryland Farmer and New Farm, Baltimore, Md. 
i Mirror and Farmer, Manchester, N. H. 
i Massachusetts Ploughman, Boston, Mass. 
| National Live Stock Journal (weekly and monthly edition), 
Diicao, Ill. 
National Farm and Fireside, Washington, D. C. 
National Stockman and Farmer, Pittsburg, Pa. 
Nebraska Farmer, Lincoln, Neb. 
New England Homestead, Springfield, Mass. 
New England Farmer, Boston, Mass. 
New York Tribune, New York, N. Y. 
New York World, New York, N. Y. 
Orange Judd Farmer, Chicago, Ill. 
' Orange County Farmer, Port Jervis, N. Y. 
' Orchard and Garden, Little Silver, N. J. 
Popular Gardening, Buffalo, N. Y. 
a Poultry Monthly, Albany, N. Y. 
- Peninsula Farmer, Federalsburg, Md. 
Practical Farmer, Philadelphia, Pa. 
Rural New Yorker, New York, N. Y. 
- Southern Cultivator, Atlanta, Ga. 
_ -Weekly Press, Philadelphia, Pa. 
~ Wine and Fruit Grower, New York, N. Y. 
7 
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We desire also to acknowledge the following gifts, for which 
the donors have our hearty thanks : 


February 1. Of R. Shore, Cornell University greenhouses, Ithaca, 
N. Y., package of slips containing specimens of many species of 
areenhouse plants. 

February 2. Of Daniel Batchelor, Utica, N. Y., four packages 
of vegetable novelties. 

February 11. Of L. T. Sanders, Collingsburg, La., scions of 
Yellow Forest apple. 

February 20. Of Daniel Batchelor, Utica, N. Y., package of 
seed of Momordica Charantia. 

February 22. Of Prof. L. H. Bailey, Jr., Agricultural College, 
Mich., package of seeds of Ignotum tomato. 

February 23. Of Dr. J. C. Arthur, LaFayette, Ind. slips of 
sixty named varieties of chrysanthemums. 

February 24. Of Peter M. Gideon, Excelsior, Minn., cions of 
Low, Wealthy, August, Excelsior, September, Gideon: Martha 
and Peter apples. : 

February 28. Of Charles Sumner Jacobs, Medford,! Mass., 
cions of Jacob’s Winter Sweet apple. 

February 28. Of Ephraim Link, Greenfield, Tenn., samples of 
two varieties of corn. 

March 3. Of William Session, Geneva, N. Y., cions of five 
varieties of apples. 

March 6. Of Iowa Agricultural College, Amas, Iowa, cions of 
ten varieties of plum; also cions of fifteen varieties of pear. 

March 6. Dr. E. Lawis Sturtevant, South Framingham, Mass., 
two packets of peas from Cuba. 

March 10. Of C. W. Garfield, Grand Rapids, Mich.,. ten 
reports of Michigan Horticultural Society for 1887.| 

March 12. Of C. O. Haven, Southport, N.-Y., one package of 
kiln-dried Stowell’s Evergreen sweet corn. 

March 18. Of Whitney-Noyes Seed Company, Binghamton, 
N. Y., a quantity of choice and rare grass seeds. 

March 19. Of Iowa Ssed Company, Des Moines, Iowa, nine 
packets of vegetable seeds, a sample tuber of a new potato, 
anil the privilege of selecting seeds from their catalogue free 
of cost. 

March 19. Of Price & Reed, Albany, N. Y., five packets of 
vegetable seed. 
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March19. Of A. W. Livingston’s Sons, Columbus, Ohio, twenty- 
seven packets of vegetable seeds, and samples of a new potato. 

March 19. Of Vilmorin-Andrieux et Cie, Paris, France, sixteen | 
packets of vegetable seeds, and one variety of potato. 

March 20. Of T. V. Munson, Denison, Texas, twelve varieties 
of grapes, two plants each, and three varieties of plums, two trees 
each. 7 

March 22. Of W. Atlee Burpee & Co., Philadelphia, Pa., twelve 
plants of Louise strawberry. 

March 26. Of Dr. E. Lewis Sturtevant, South Framingham, 
Mass., package of seed from Mexico, “ Acelgas.” 

March 26. Of George W. Trowbridge, Glendale, Ohio, cions of 
three varieties of pears. 

March 27. Of Ephraim Link, Greenville, Tenn., one package 
peas. 

March 28. Of Merrell, Anthony & Co., Geneva, N. Y., cions of 
seven varieties of apples. 

March 31. Of P. H. Foster, Babylon, N. Y., cions of Marshall 
and Van Cott pears, garden plants, and unnamed seedling straw- - 
berry. 

March 31. Of A. B. Cleveland & Co., 47 Cortlandt street, New 
York, samples of five varieties of pea, and one of bean. 

March 31. Of Sidney Tuttle & Co., Bloomington, Il, root 
erafts and cions of Delaware Red Winter apple. 

March 31. Of Wm. Parry, Parry, N. J., trees of two varieties 
of cherry, plants of two varieties of strawberry, plants of one 
variety of raspberry. 

April 2. Of D. Landreth & Sons, Bristol, Pa., tubers of a wild 
potato from Colorado. 

April 2. Of J. M. Paul, North Adams, Mass., cions of new 
seedling plum. 

April 3. Of English Specialty and Novelty Seed Company, 
Newton-le-Willows, Lancashire, England, twenty-three packets of 
vegetable novelties ; also tubers of Stachy’s tuberifera. 

April 38. Of Sherwood Harness Company, Syracuse, N. Y., one 
No. 2 steel harness. 

April 4. Of Hugo Beyer, New London, Ia., fifteen packets of 


' vegetable and novelty seeds. 


April 6. S. L. Dagwell, Utiea, N. Y., cuttings of three unnamed 
seedling gooseberries. 
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April 6. Of F. C. Biddle, Chadd’s Ford, Pa., two trees each of 
Brandywine cherry and Triumph gooseberry. 

April 6. Of Robert Manning, Boston, Mass., report of Massa- 
chusetts Horticultural Society, part 1, 1887. 

April 6. Of J. M. Thorburn & Co., one tuber of Rural New 
Yorker No. 2 potato. 

April 9. Of Geo. J. Kellogg, Janesville, Wis., cions of the fol- 
lowing varieties of apples: Wolf River, McMahan White, Yellow 
Transparent, Northwestern Greening. 

April 9. Of R. 8. Cole, Harman’s, Anne Arundel county, Md., 
plants of Hoffman’s seedling strawberry. 

April 9. Green’s Nursery Company, Rochester, N. Y., twelve 
plants of Jessie strawberry. 

April9. Of EF. P. Venable, Ph. D., Chapel Hill, N. C., journal 
of the Elisha Mitchell Scientific Boats for 1883 to 1887 inclusive. 

April 10. Of J. M. Ogle, Puyallup, Washington Territory, two 
plants each of Puyallup Mammoth gooseberry, Crystal gooseberry, 
Evergreen blackberry, Red huckleberry, Red Flowering currant. 

April ll. Of J. F. LeClare, Brighton, N. Y., two plants of 
Moore’s Diamond grape. 

April 11. Of J. R. Hawkins, Mountainville, N. Y., six potted 
plants of Banquet strawberry. 

April 11. Of Hemmingway’s London Purple Company, 90 Water 
street, New York, N. Y., one keg (seventy-six pounds) London 
purple. 

April 12. Of Peter M. Gideon, Excelsior, Minn., cions of the 
following varieties of apples : Russian No. 7, No. 30, Nos. 1, 2and 
3 Sweet, Gideon Sweet, Gr&icie, Late Duchess, Blood Red. 

April 12. Of Stayman & Black, Leavenworth, Kan., plants of © 
Jewell, Ideal, Standard, Daisy, Nos. 15, 18, 19, 26, 42 and 44 
erape-vines. 

April 18. Of A. J. Caywood & Son, Marlboro, N. Y., one plant 
of Little Blue grape. : 
April 16. Of A. G. Tillinghast, Padilla, Wash. Ter., three pack- 
ages of cauliflower seed. 

April 17. Of A. J. Caywood & Son, Marlboro, N. Y., one plant 
each of Duchess, Poughkeepsie, Meterny, Mabel, Nectar, No. 1, 
No. 16 Red,;No. 50 Ulster; two plants each of White Seedling cur- 
rant, Crystal White raspberry, Minnewaska blackberry ; aa0 clons 
of Comet pear. 
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oo April 17. Of J. W. Adams & Co., Springfield, Mass., twenty-five 
plants of Hampden strawberry. 
_ April 17. Of VanVleck & Wheeler, Hart Lot, N. Y., two bags of 
' grape and small fruit fertilizer, one bag winter and spring fertil- 
izer, one bag potato fertilizer, one bag corn fertilizer, one sack 
lawn dressing. 

April 18. Of Reuben C. Hart, West Torrington, Ct., plants of 
Pioneer red raspberry. 

April 19. Of D. S. Marvin, Watertown, N. Y., cuttings of Nos. 
1, 2, 3 and 4 grapes. 

April 19. Of George W. Trowbridge, Glendale, Ohio, twelve 
_ plants Ivanhoe strawberry. 
a April 19. Of J. Wragg & Sons, Waukee, Iowa, two trees each of 
Wrae’s cherry, Lithors Weisthal, and Loutovka. 

April 19. Of Edward Gillett, Southwick, Mass., one package of 
—  Nelumbium Luteum roots. 
' April 19. Of D. S. Myers & Son, Bridgeville, Del., peach trees 
' as follows: Two Myers Seedling, one late, one Borioe 
. April 19. Of Daniel Batchelor, Utica, N. Y., three packages of 
grass seed. 
April 20. Of George W. Trowbridge, Glendale, Ohio, twelve 
plants of Haverland strawberry. 
y April 22. Of John Nogle, Plymouth, Ohio, samples of Nogle, 
a Governor Foraker, Mrs. Foraker, and Ohio Centennial potatoes. 
q _ April 23. Of Alfred Rose, Penn Yan, N. Y., samples of Ontario 
_ _ and Peruvian potatoes; also two plants of Ambrosia grape. 
. April 23. Of T. S. Hubbard & Co., Fredonia, N. Y., one vine 
each of forty-four varieties of grape. 
_ April 23. Of Bronson & Hopkins, Geneva, N. Y., eight varieties 
__ of species of ornamental trees for arboretum. 
April 23. Of Ellwanger & Barry, Rochester, N. Y., varieties as 
_ follows: Twenty-four pear, fourteen plum, sixteen peach, six 
__ apricot, three cherry, twenty-four apple, nine grape, three goose- 
berry, four raspberry, one currant. 
April 24. Of George W. Trowbridge, Glendale, Ohio, twelve 
Pj plants of Ohio strawberry. 
ae | rate 24. Of Field Force Pump Company, one “ OU unc 
spray” nozzle for insecticide work. 
April 24. Of Albertson & Hobbs, Bridgeport, Marion Co., Ind., 
_two trees each of Indian apple and Robinson plum. | 
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April 24. Of R. S. Johnston, Stockley, Del., nine varieties of 
peach, one tree of each. 

April 25. Of J. M. Thorburn & Co., 15 John street, New Yous 
N. Y., one package of Thorburn’s Hiyerientine Seedling straw- 
i 

April 25. Of New Process Fertilizer Company, Hart Lot,N. Y., 
. plants of Dawley strawberry. 

April 25. Of Hallowell Brass Company, Lowell, Mass., two 
sraduating spray nozzles for distributing insecticides. 

April 28. Of Cleveland Nursery, Lakewood, Ohio, six plants 
each of Thompson’s Early Pride raspberry, Thompson’s Early 
Prolific raspberry, Thompson’s Early Mammoth blackberry, 
and twenty-four plants of Haverland Seedling strawberry. 

April 28. Of B. F. Stinger, Charlottesville, Ind., one vine of 
Aledo grape. 

April 28. Of S. F. Leonard, 149 West Randolph street, Chicago, 
Tll., privilege of selection from his catalogue free of charge. 

April 30. Of G. H. & J. H. Hale, South Glastonbury, Ct., six 
plants each of Carman, Hale’s Early and Scarlet Gem raspberry. 

April 30. Of 'T. H. Hoskins, Newport, Vt., cions of thirty-one 
varieties of apple. 

April 30. Of Iowa Seed Company, Des Moines, Iowa, samples of 
Wide Awake, Bonanza and Windsor No. 1 potatoes. 

April 30. Of J. T. Macumber, Grand Isle, Vt., cions of Tobias 
Black, Landon, Tobias Pippin, Juicy Sweet and Mosher Sweeting 
apple; Grand Isle, Dr. Hoskins, Refreshing, Little Gem pear ; 
Golden Gage, Speckled Gage and Improved Green Gage, or Tobias 
Gage, plum; and of Champlain No. 2.and No. 3 raspberry. 

April 30. Of Miss Cooledge, Phelps, N. Y., collection of 
chrysanthemums. 

May 1. Of C. L. Van Dusen Nursery Company, Geneva, N. Y., 
cions of fifteen varieties of apple trees. 

May 1. Of Selover & Atwood, Geneva, N. Y., one sample each 
of twenty-two species or varieties of ornamental and forest trees 
for arboretum. 

May 2. Of W. & T. Smith, Geneva, N. Y., one sample akin of 
sixteen species or varieties of ornamental and forest trees for 
arboretum. 

May 3. Of R. G. Chase & Co., Geneva, N. Y., one sample each 
of ten species or varieties of ornamental and forest trees for 
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arboretum ; also cions of twenty-one varieties of apples, and one 


tree each of two varieties of apricot, three of cherry, seven of 
peach and one of plum. 

May 3. Of Z. H. Harris, Rochester, N. Y., twelve plants Gen- 
esee raspberry. * 
i; May 3. Of P. M. Augur & Sons, Middlefield, Conn., twenty-four 
plants each of Jewell, Gold, Cardinal and No. 70 strawberry. 

May 3. Of Ellwanger & Barry, Rochester, N. Y., cions of 


_ twenty-four varieties of apple; one first-class tree each of twenty- 


four varieties of pear, three of cherry, fourteen of plum, sixteen of 
peach, six of apricot; five plants each of seven varieties of black- 
berry, one of currant, three of gooseberry, four of raspberry; alse 
one plant of the ‘‘ Mills” grape. 

May 5. Of E. W. Reid, Bridgeport, Ohio, twelve plants of the 
Carmichael strawberry. 

May 5. Of Hllwanger & Barry, Rochester, N. Y., one sample 
each of nine varieties of grape vines. 

May 5. Of T. C. Maxwell & Bros. , Geneva, N. Y., one sample 


- each of eighteen varieties or species of trees for aboretum. 


May 7. Of C.L. VanDusen Nursery Company, Geneva, N. Y., 


one sample each of five varieties or species of trees for Whonatue 


also one tree each of two varieties of cherry, one of quince, three 


of pear and six of plum. 
May 7. Of J. A. Everitt & Co., Indianapolis, Ind., sample tuber of 


~ Dakota seedling potatato. } 


May 7. Of Lewis Roesch, Fredonia, N. Y., three vines of Rut- 


land grape; three plants of a new seedling gooseberry. 


May 7. Of Selover & Atwood, Geneva, N. Y., thirty-one spect- 


men trees for arboretum. 


May 7. Of S. D. Willard, Geneva, N. Y., one tree each of seven 


varieties of plum. 


May 9. Of Smith & Keran, St. Catharine’s, Ont Canada, 
two plants Pearl gooseberry; one Sanders No. 1 black currant, 


two Sanders No. 2 black currant and cions of Princess Louise 
apple. 


May 9. Of A. M. Purdy, Palmyra, N. Y., six plants each of 


-Bubach No. 5 Pineapple, Warfield’s No. 2, Burt’s Seedling, Haver- 
land & Hoffman strawberries. 

‘May 10. Of M. Farnsworth, Wellsville, O., plants of Farns- 
_ worth strawberry. 
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May 10. Of J. & J. L. Leonard, Iona, N. J., plants of new seed- 
ling strawberry. | 

May 10. Of Matthew Crawford, Cuyahoga Falls, O., plants of 
Crawford, Excelsior, Enhance and Farnsworth strawberry ; also 
Ada raspberry. 

May 10. Of T. G. Zane, Chew’s Landing, Camden county, N. J., 
plants of Mammoth and Daisy strawberry. 

May 10. Of Peter Henderson & Co., 35 Cortlandt street, 
New York, N. Y., plants of Henderson and Crimson Cluster 
strawberry. 

May 11. Of Niagara White Grape Company, Lockport, N. Y., six 
Niagara grape vines. 

May 11. Of W. H. Lightfoot, 535 Black avenue, N. Springfield, 
Ill., five plants Lincoln strawberry. 

May 11. Of J. J. H. Gregory, Marblehead, Mass., sample tuber 
of a new seedling potato. 

May 12. Of Chauncey Sheffield, Geneva, N. Y., fifty seedling 
trees each of the pear and plum, for stocks; also ten root grafts 
of the Arctic apple; and a quantity of peach pits. 

May 14. Of William Lyons, Box 685, Minneapolis, Minn., six 
plants of a seedling strawberry. 

May 14. Of Coe & Converse, Fort Atkinson, Wis., twenty-four 
plants of Spry’s Early raspberry; also twelve Bubach and twelve 
Summit strawberry plants. 

May 15. Of Parker & Wood, 49 North Market street, Boston, 
Mass., twelve plants of the Belmont strawberry. 

May 16. Of Commissioner of Agriculture, Washington, D. C., 
cuttings of fifteen varieties or species of willow. 

May 16. Of J. J. H. Gregory, Marblehead, Mass., one tuber of 
the Early Oxford potato. 

May 17. Of A. DeB. Lovett, Geneva, N. Y., one Grasshopper 
hay tedder. 

May 18. Of Wm. Henry Maule, Philadelphia, Pa., one package ~ 
XX Dwarf beans. | 

May 19. Of Albert L. Dohles, Waterloo, N. Y., 150 choice 
pansies. , 

May 21. Of C. E. Angell, Oshkosh, Wis., tubers of seedling 
potato No. 79. 

May 22. Of Prof. Magnus Swenson, Fort Scott, Kansas, one and 
one-half bushel of sorghum seed, 


{ UJ 
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May 29, Of aie Ds Woodruff, Auburn, N. Y., two tons soluble 
Pacific guano. 
May 25. Of Charles Basom, Indian Falls, N. Y., one package of 
Tree beans. 
May 386. Of R. Shore, Ithaca, N. Y., specimens of eighty-three 
fine greenhouse plants. 
May 26. Of W. & T. Smith, through Wm. Baxter, Geneva, N. Y., 
twenty-four named varieties of dahlias. 
May a Of the Zoektein Co., Albany, N. Y., package “ Zoektein 
poison.” 
May 29. Of Chas. Waugh, Lodi, N. Y., seven varieties of seed- 
ling potatoes. 
June 29. Of Swift Brothers, Millbrook, N. Y., one Swift’s patent 
roller gate. 
June 29. Of Riverhead Agricultural Works, Riverhead, N. Y., 
one Hudson Bicycle cultivator (two-horse). 
July 26. Of W. F. Marks, Chapinville, N. Y., one Geer’s ‘““Com- 
mon Sense” farm gate. 
) July 26. Of J. Broadfoot, gardener to Hon. S. H. Hammond, 
_ Geneva, N. Y., seedling primulas. 
August 27. Of Luther Burbank, Santa Rosa, Cal., buds of two 
varieties of Japan plums. 
September 8. Of Department of Agriculture, Washington, D. C., 
four packages of winter wheat. 
_ September 8. Of Department of Agriculture, Washington, D. C., 
q two packages of rye. 
September 8. Of Van Vleck & Wheeler, Hart Lot, N. Y., 
' two bags of fertilizer, special strength, for winter and spring 
P< grain. 
, September 20. Of J. Taylor Hunt, Romulus, N. Y., one peck 
White Seneca potatoes, for trial and seed. 
s September 25. Of Hill & Co., Richmond, Ind., collection of 
 begonias and coleus. 
_ - October 6. Of Harry Smith, Geneva, N. Y,, some very fine sam- 
_ ples of seed corn. 
F October 12. Of Prof. W. J. Beal, Agricultural College, Mich., 
: _ fifteen species of prass seed, comprising nine genera. 
_ October 26. Of American Glucose Company, Buffalo, N. Y., 
' 1,000 pounds of “dry feed No. 1.” 
Ae 5 
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October 26. Of Bronson & Hopkins, Geneva, N. Y., four pack- 


ages of German grass seed. 
October 27. Of S. L. Dagwell, Utica, N. Y., five plants No. 1 


Seedling gooseberry. 
~ October 27. Of Thomas Lewis, florist to W. & T. Smith, Geneva, 


N. Y., various green-house plants. 
November 8. Of Chas. Carpenter, Kelley’s Island, Ohio, plants 


of two new seedling raspberries. 

















REPORT OF THE First ASSISTANT.* 





‘The following report gives’ the results of the few experi- 
_. ments which we have been able to make in regard to poultry, 
sorghum, etc. 

Jt is intended to continue experiments in poultry feeding as 
soon as better facilities in regard to buildings, yards and stock 
are secured. 

Povuurry EXxpEriMenrs. 


The following preliminary experiments have been made. These 
were for the purpose of determining : 

The approximate amount of food required for a fowl. 

_ The average weight of eggs and loss of weight in keeping. 

The difference in the composition of eggs in regard to propor- 
tion of the principal proximate constituents, and whether any 
_ difference is due to influence of food or of breed. 

4 The specific gravity of eggs—of fresh eggs and of those kept 
- for a time under the ordinary conditions. 

_ . It is a matter of regret that so few fowls were used in these 
i’ experiments. But when the work was begun only sixteen were 
re available, and after it was decided to continue the experiment, we 
_ were unable to obtain any more which would be comparable with 
_ these in matter of age and previous treatment. 

_ Four pens of fowls were first fed to determine the amount of 
4 food consumed. 

Pen No. 1 contained four Light Brahma Pullets. 

_ Pen No. 2 contained four Laced Wyandotte pullets. 

& _ Pen No. 3 contained four 8. C. W. Leghorn pullets. 

Pen No. 4 contained four W. C. B. Polish pullets. 

a They were fed ground oats, moistened with water, in the morn- 
- ing; at noon, raw apples; and at night Indian corn, whole. Some- 
_ times boiled potatoes were substituted for apples at noon. The 
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oats, which were seasoned with salt and pepper, were weighed © 


before and after mixing with water. The wet food contained 
from thirty to fifty per cent of added water; usually about forty. 
The amount not eaten was weighed, and the weight of wet food 
eaten was calculated back to dry weight. The portion of apples 
not readily eaten was weighed back. The same was done with 
corn. 

A dish of water was kept in each pen. 

The average weight of food consumed per day from January 23 
to February 26 was: 











Ounces Ounces Ounces 





Indian raw ground 

eorn. apples. oats. 
feet Sa Ms Ke Ot Mah Bip EARN ROU TMG OEE Sorin au nal Ai ai Bk 24.48 18.53 10.12 
PPC ARTICLE OLE a nba elie oma elit utah Tan tl MN JI a 11.86 12.53 3.74 








Average one fowl: 

















Ounces | Ounces | Ounces | Ounces | Ounces 

Indian raw ground total total 

corn. apples. oats. grain. food. 
DATE OE DW POGAB is yioute ly weve ite 3.06 2.32 1.27 4.33 6.65 
PMAWOr DIGCAS Ail. seu ode nada 1.48 Aid cheat 47 1.95 _ 3.52 

















The apples contained eighty-four per cent of water and the 
boiled potatoes seventy-eight per cent. | 

The quantity of food was probably sufficient, as the fowls con- 
tinually, although slowly, gained in weight. The weather at this 
-time was very cold. From January 23 to February 20 the total 
gain was : 

Pen No. 1, two pounds, fifteeen and a half ounces. 

Pen No. 2, three pounds, eight and a half ounces. 

Pen No. 3, one pound, four and a half ounces. 

Pen No. 4, fifteen ounces. 

None of these pullets were laying. 


The weight of grain food consumed by the smaller breeds was © 


forty-five per cent of the amount consumed by the larger breeds. 
Ina later experiment, when the hens were laying, the amount 


consumed by the smaller was seventy-two per cent of that con-— 


sumed by the larger. 
On March 1, the fowls were arranged for a feeding experiment 





an 

D 
vone 
ay 








New York AGRICULTURAL EXPERIMENT STATION. 61 


Bt in which to observe the influence of different feed on the com- 
_ position of the eggs. The four pens were as follows: 
Pen No. 1 contained two Brahma and two Wyandotte pullets. 
4 Pen No. 2 contained two Brahma and two Wyandotte pullets. 
a Pen No. 3 contained two Leghorn and two Poland pullets. 
| Pen No. 4 contained two Leghorn and two Poland pullets. 
a The fowls were of the breeds named, although considerably 
short of the standard. In regard to age and previous treatment, 
No. 1 was the same as No. 2, and No. 3 the same as No. 4. 
_ The total weights were as follows on March 1: 
| No. 1, twenty-three pounds and ten and one-quarter ounces. 
i No. 2, twenty-four pounds and three-quarter ounces. 
E No. 3, twelve pounds and two and one-quarter ounces. 
; No. 4, twelve pounds and two and one-quarter ounces. 
: The space occupied by each pen was twenty-four feet long by 
| six feet wide. One-half of the floor was covered with fine coal 
‘ ashes ; the remainder was earth floor. The open yards, attached, 
in which the fowls were allowed to run continuously after April 
23, were each thirty-six feet long by six feet wide. 
A box of ground oyster Rati! was kept in each pen and alee a 
box of dry earth. 
The experiment was continued for six months, from March 1 to 
September 1. 
The feed for Nos. 1 and 3 contained a larger proportion of 
_ albuminoids than the feed for Nos. 2 and 4. Pens 1 and 3 were 
_ fed from a mixture of linseed meal and wheat bran in the morning, 
and wheat at night. Pens 2 and 4 were fed corn meal in the 
- morning and wheat at night. For the first few months all the 
' pens were also fed raw apples, and sometimes, instead, boiled 
potatoes at noon. They were fed all the meal that they would 
4g eat, but always much less wheat than they wanted. The amount 
consumed differed somewhat from week to week. The daily aver- 
Ss age, however, for each fowl was: for the larger breeds, about 1.4 
ounces of the meal and 1.6 ounces of wheat; for the smaller 
breeds, about .9 ounce meal and 1.2 ounces wheat. 
The average total food per day for the six months was for each fowl: 
In Pen No. 1, 3.60 ounces. 
In Pen No, 2, 3.60 ounces. 
In Pen No. 3, 2.57 ounces. | 
In Pen No. 4, 2.55 ounces. 
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The average feed per one fowl for the entire period was: 











Linseed 
meal Apples. Potatoes. Wheat 
and bran. 
Ounces Ounces. Ounces. Ounces. 
Pen No. 1..... BOS ON ENC Aue Ly ah Br RNAI 252.25 83.25 36.0 291.0 
POT IN ONS Ia te Sa ea ly hale cee Lk se RUM 172.75 55.50 24.0 220.75 
Corn meal. 
BPE AEURLS 0 Fit HMRC VOMIT Repeal ine Ne 252.25 83.25 36.0 291.0 
OTS IN Garin e Nauiniciens aie Lin wa clmicoe aueieiciceee 172.92 55.50 24.0 217 .58 








The mixture of linseed meal and bran, and the corn meal, was, 
except for the first few days, fed dry, as it was then eaten more 
readily. Fresh water was kept in each pen. 

After May 1 each pen was given, daily, freshly-cut green grass. 
This was not weighed or analyzed, but the pens fared equally. 

Analyses were made of the materials, fed with the following 
results : 











Hi ‘4 ; ® 2 ob i a 
me a 2 & e es Ss = 
» s be per 42 5 » “4 5 s ie ree 
ig = = s= | He | $8 Me a 
oO o ® @ of 2) Ha i) o 
2) Oo oO oO oO (od) 3 o o 
Bl OU WBA a4 ce SN al Nae 
Ay iat Ay Pa Ay 3 AY Ay 
Linseed meal eis bran.. 12.96 4,87 3 42 2.37 3.90 | 26.87 7.62 37.99 
THO BG es Ske ty EMPL AZ on Ie 3.41 1.92 1.52 1.56 2.22 10.87 2.83 65 .67 
Ree OOPS VELLA DVO Ss 17.09 1.21 4.01 1.16 2.26 9.69 | 2.16 62.42 
RGF sha Utelaroler cvel Gubrane wlan wtohe 84.00 44 = 61 6.36 6.04 wot 1.05 71.16 
Bolled POTAGOES a ak oe 78.11 1.08 .06 (21 19 2.39 .58 17.38 








Calculated from these analyses, the total weight of the different 
constituents fed to each fowl for the entire period was: 





Pen No. 1.} Pen No. 2.| Pen No. 3.| Pen No. 4. 


























eee eeeeeeeroese SOereeeen: ee oereseseeeseseeeresese 


sees oceoresre eer ese esestseeerseseeeereresesereeseers 


Glucose 
Sucrose 


@emeee st eoeceeeeereeseoereseeaseeeeorsese sere 


eee eres s ee reee eee eeseseoreseeeseeseeseeHee 


sete eer teeter eseeeeeseeseseeedeeseeereseesenoete 


Proportion of albuminoidsto¢arbhydrates. 
os de of ash to total Ai LOOGE ae 


Ounces. 
100.55 
18.63 
13.58 
15.89 
21.40 
28.54 
294.16 


492.75 


—— SS 


331.45 





100.55 
18.63 
373,57 


———_— 


Ounces. 
67.21 
9.40 
15.07 
12.84 
17.26 
14.77 
355.78 





482.33 





od 





Ounces. 


71.18 
13.15 
9.62 
11.11 
15.04 
20.13 
215.41 


355.64 





— —— = - 




















Ounces. 


41.17 

6.77 
10.59 

8.98 
12,14 
10.62 
255 .63 


345.90 











* Ether extract. 

















New York AGRICULTURAL EXPERIMENT STATION. ,63 


No account was taken of the digestibility of the foods. No 
ractors were available except in regard to mammals; and there 


appears no reason for assuming that the digestibility of food by 


birds is the same. 

The feed in Nos. 1 and 8 was always the more readily eaten, and 
the fowls always appeared lively and healthy. In Pen 2 one Wyan- 
dotte was sick in March, and one Brahma died June 1. In Pen 
4 one Leghorn was sick in March, and one died in April. All com- 
parisons between the pens are made on the average of one fowl. 
The two Wyandottes in Pen 2 were allowed to sit for two months 
from May 18. The Leghorns in Pens 3 and 4 all wanted to sit 
for some time, though very indifferently. During the last 
month or more, most of the fowls were moulting, and very few eggs 


were obtained. 


Although a small product of eggs would naturally be expected 
from fowls fed continually on one food, the great difference in yield 
is worthy of attention. 

The average per fowl for the period was: 








Proportion of al-| Average 

















PEN buminoids to| Number | Totalwt.,| weight 
: carbhydrates in| eggs. grammes.| one egg, 
feed. grammes. 
VSG EA TUS ae aah 2 IN TRIN Er ANT Ge ao RMN We PRES A AEA GT SHEE 12.50 688 .63 55.01 
SIG) cnet Hee UemtAuadDlaNg rN ee bs Cultus ie ig Teta Tne a eel aN EN 33.75 1878.73 55.67 
Ne yee aU Ueto ay wrugin Bets Ha AAD IU EOE tn 12.25 657 .90 53.70 
aA ee leper Wea ee Sirsa Mts Vs sai5) SN Baa ay | BSA ry 7: IPA AS 41,42 2290 .57 52.89 

















It would appear that the ratio of constituents in the feed of Nos. 
2 and 4 was much nearer the proper one for egg production. 
Whether the corn meal was favorable, or whether the linseed meal 
was unfavorable to the production of eggs, it is at present impos- 
sible to say. Although the fowls in Nos. 1 and 3 were throughout 
in better health, yet those in 2 and 4 kept their weight better. 


During the first four weeks : 
No. 1 lost in weight, .3 per cent. 
No. 3 lost in weight, .9 per cent. 
No. 2 gained in weight, 1.8 per cent. 
No. 4 gained in weight, 3.7 per cent. 
During the last six weeks: 
No. 1 lost in weight, 3.7 per cent. 
No. 3 lost in weight, 10.7 per cent. 
No. 2 gained in weight, .7 per cent. 
No. 4 lost in weight, 6.1 per cent. 


\ 
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The amount of manure collected from the roost-platform for the 
entire period was from: 

Pens Nos. 1 and 2, average per fowl, 5.24 pounds. 

Pens Nos. 3 and 4, average per fowl, 2.46 pounds. 

Analyses were made of the eggs from the different pens. Several 
eges were used for each analysis. The shells (and lining mem- 
brane) were removed, and an intimate mixture of the whole con- 
tents made, with the exception of the membrane which surrounds 
the yolk and the two ligaments connecting it with the membrane 
forming the cells of the white. The weight of this portion dis- 
carded was (on average in eight eggs) only .03 per cent of the 
entire weight of egg. The analysis represented the composition 
of the entire edible portion of the egg. 

Ash was determined at a high temperature with very constant 
results. This ash consisted mostly of phosphates. No facilities 
were available for determining the volatile ash, and determinations 
made of the total ash were unreliable (duplicates did not agree). 

No eggs were analyzed until the feeding had been eontinued for 
three months. Unfortunately, no eggs were then obtained from 
No. 1. The results are as follows: 


Pen No. 2— (Twenty-nine eggs analyzed). 


(Ratio in feed of albuminoids to carbhydrates, 1:7.27; ratio of ash to total dry food, 1:51.3. 


=< 








—— 




















Albumi- Total 
Water. Fat. noids. Ash, solids. 
q Percent. | Percent. | Percent. | Percent. | Per cent. 
Highest: founds wii. eeGuyiacsens 13.28 19.8% 13.54 97 27 .9T 
MOW SST AUG Uae lini acidic cea lees 72.03 10.03 mete Wr 74 26.78 








Average allanalyses......... 72.83 11.06 13.36 .87 27.17 


ae 














Pen No. 3— (Eleven eggs analyzed). 


(Ratio in feed of albuminoids to carbhydrates, 1:3.81; ratio of ash to total dry food, 1:27.) 








































te Albumi- | Total 
Water. Fat. noids. Ash. solids. 
; Percent. | Percent. | Percent. | Percent. | Per cent. 
Hishestf{ound wi wiesG coe vane ne TotoL 9.49 12.91 1.58 24 87 
DO WESt LOMA Gas ties sous des eat 75.13 9.09 12.60 1.35 24.69 

















Average all analyses......... 75.22 | 9.28 12.78 1.45 
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Pen No. 4— (Twenty-two eggs analyzed). 


= (Ratio in feed of albuminoids to carbhydrates, 1:7.24; ratio of ash to total dry food, 1:51.1.) 

























































ee Albumi- Total 

ih Water. Fat. noids. Ash, solids. 
if : Percent. | Percent.'| Percent. | Percent. } Per cent. 
ia PUI NOSULOUNG oc sbuielas use see os 74.65 10.20 12.91 .81 26.13 
We PLOWOESHIOUIG) er 713.87 9.71 12.60 .65 25 35 
i — | ———— resin | einen Fomine anaes 
y Average all analyses......... 74.27 9.94 12.79 74 25.73 














The specific gravity of fresh eggs from the different pens was: 

Pen No. 1, average of forty eggs, 1.088. 

Pen No. 2, average of twenty-four eggs, 1.086. 

Pen No. 3, average of eleven eges, 1.095. 

Pen No. 4, average of thirty-seven eggs, 1.091. 

There was no appreciable difference in the specific gravity of 
eggs from pens of the same breeds differently fed. There was a 
greater difference in regard to breed, the brown shell eggs 
averaging 1.087 specific gravity and the white shell eggs averaging 
1.092. 

There was a slight difference in the chemical composition of 
egos from different pens, as can be seen from the table. The 
_ most noticeable difference was in the ash. Eggs from No. 3 con- 
_ tained twice as much as those from No. 4 (the same breeds fed 
differently). 

The chief difference between eges from No. 2 and No. 4 (differ- 
- ent breeds, fed the same) was in the per cent of water, those 
' from No. 2 having less, making the per cent of other constituents 
_ somewhat higher. Other results in accord with this observation 
will be given later. 

The per cent of shell in fresh egg was: 

Pen No. 1, average of 40 eggs, 9.98 per cent shell. 

Pen No. 2, average of 43 eges, 9.95 per cent shell. 

Pen No. 3, average of 21 eggs, 10.78 per cent shell. 

Pen No. 4, average of 50 eggs, 10.86 per cent shell. 

_ There was some difference in per cent of shell in regard to 
breed, the brown shell eggs averaging 9.96 per cent and the 
white shell averaging 10.82 per cent. The different feed had no 
effect on amount of shell, as the average for 1 and 3 was 10.38 per 
cent and for 2 and 4, 10.40 per cent. 

It would appear from this result that the source from which 
the fowls obtained material for the egg shell was independent of 
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that which furnished the ash constituents of the egg itself. The 


following table indicates this: 
Ratioofash Average per 


in feed to centofnon- Average per 

total water- volatile ash cent of shell 

free food. in egg. to fresh egg, 

Sales eget Sys MVP Aare Lm MaGUA anal fc RO ebal oq Mahe AI 9 L227,0 1.45 10.78 
SMO IN Onde hiciavate aikio Prelate eee on YE Wee sy iy | Te 10.86 


The amount of ash in the feed of No. 4 and the per cent of ash 
in the eggs were less than for No. 3. Yet, although the number 
of eggs was more than three times as great as from No. 3, the per 


cent of shell was practically the same (slightly higher). 


The car- 


bonate of lime in the shells of eggs from Pen 4 (ninety per cent 
CaCO, in the shell) was 206.1 grammes average per fowl. The 
amount of lime, calculated to carbonate of lime, in the ash of the 
feed was, during the same time, only 11.3 grammes per fowl. 

The per cent of the egg, free from shell, represented by the white 
and that represented by the yolk was determined in 154 eggs. 
There were continual slight, but no great, differences. Most of the 
results differed but little from the average. There was no varia- 
tion in the proportion which seemed due to the influence of food 


or of breed. 
The following results were obtained : 


Per cent 

as white. 

Average forty eggs, Pen No. Lo o eke hee ieee 63.95 
Average forty-three eggs, Pen No. 2.............. 65.21 
Average twenty-one eggs, Pen No. 3.............. 65.33 
Averaveintty ecos,\Pen Nowdiy ci iclenid dame mae 62.38 
CODIIMOD AN EMA Ow. .s/s/a clan Man) sViinuhn ie dente Maa ae 64.22 
Hichest foul oli ihc i, Lice iced 68.76 

eae mice Puck FOUTS KO Be ST AORN ANI Cap cie YL 59.37 





Determinations of the loss of weight (moisture) in eggs exposed 


to the air gave the following results : 


=_—— 











Per cent 
as yolk. 


36.05 
34.79 
34.67 
oT .62 
35.78 
40.63 
31.24 


Brosh Per cent | Per cent | Per cent 


. loss in loss in 
weight. | jo days. | 20 days. 


loss in 
30 days. 


AVOTALOIOL 69 CLE Biiirie le lwo ta be done dekarae 54.4 1.60 3.16 


Average of 45 eggs, Pen1. ...... ...eceeeeee 54.9 1.64 3.28 
Average of 49 eggs, Pen 2...... ccc cece ceees 54.4 1.84 3.68 
Averacze of 23 eres, Pen Sosa aeia woes: 55.7 1.44 2.51 
Average of 52 eggs, Pom 4....... cc cece cee eee 53.6 1.49 Soy 
Average of Pens 1 and Bice eee a 54.7 1.74 3.48 
AVOLTAa te O1/PenS' 3; Bes iee ee cae ne ees 54.7 1.47 2.84 











The loss was more rapid with eggs having the lighter shell. 
‘The loss in 1 and 2 was greater than in 3 and 4, and the average 
‘per cent of shell for eges from 1 and 2 was 9.96 per cent and for 

those from 3 and 4 was 10.82 per cent. Eggs with cracked shells 
_ dried much more rapidly, but none with imperfect shells are 
included in these averages. The temperature of the room in which 
the eggs were kept was taken three times a day. The slight 
differences accompanying the fluctuations of temperature are of no 
consequence. The rate of loss increased somewhat with the tem- 
perature. The average temperature for the period over which the 
observations extended (April 15 to July 1) was 63.8° Fahrenheit. 
No eggs with perfect shells showed any indications of putrefac- 
tion at the end of thirty days. 

About 500 determinations of specific gravity were made. 
_ About 180 eggs were used for this purpose. There was consider- 
able variation in the individual eggs. The specific gravity of all 
the eggs, however, diminished regularly in proportion to the 
' length of time they were kept. The following results were 
obtained : 











SPECIFIC GRAVITY. 







































Fresh After After After 
eggs. | 10 days. | 20 days.| 30 days. 
mea vorace of 400228, Pen 1.6... ccc cc cke cen saceeecnae's 1.088 1.067 1.047 1.027 
Mee envorage of 24 eggs, Pen 2.....2... cele ccc e ecb ecu cess 1.086 1.068 1.045 1.024 
mere Average Of Ilieggs, Pen 8.......,.0.....ee cee se eee es 1.095 1.078 1.062 1.047 
Average of 37,e¢¢8, PeM 4......... cee sees eens ee eens 1.091 1.076 1.057 1,042 
a re iaO OFNI12 OLS i ood ace lesen uicvsuilscevelewte's 1.090 1.072 1.053 1.035 
es =—_— = | Se 
Meee ON NO. Ls highest... .2.... ieee eer eseoceee ves Wee Nau ey 1.097 1.082 1.064 1.045 
LOE, LORVORU sl. oc cio 6 dle sein n'sloia nip 2 GL bio a's 16 $10'6/e #10 0 alate 1.073 1.049 1.016 if 
MR Y ee itHOBtt ote ce vidiedec nce tal {accede ce euee 1.095 | 1.082 | 1.071 1.047 
Oe NOW OSbY Te Jia ce boss eae ccessenteaeaaeioe seus 1.072 1.050 1.021 1.000 
MING) BUI CHOAtI. cocci ccsevcescesdeasicsdueccsecees 1.103 1.090 1.073 1.056 
BOO WOR is tees oid ac iik doi ee etek seus Chuly delete 1.082 1.065 1.053 1.034 
MIEN TS OG be elec tote ee odes foe csads Sade sen sada 1.104 1.095 1.075 1.062 
EMCO NA TOW OSL s vee cicldac Usd aisicie wa Svcd lle pels doe aclowse de 1.075 1.054 1.030 1.002 





* Less than 1.000 
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Although the per cent of shell was generally near to the aver- 
ages previously given, there were some wider variations. The 
following were found among 154 determinations (none of the eggs 
were soft shell) : 



































Pen No.1 | Pen No.2 | Pen No.3 | PenNo.4 
(in forty (inforty- | (in twenty- (in fifty 
eggs). threeeggs).| one eggs). eggs). 
EUS TES a ULE ETT Daa ay ti a at 11.52 14.00 13.38 15.09 
IONMAB EE a Criee Scie re Mio MEM VL TUL URES, 1.32 5.96 7.90 5.03 











There were fewer of the extreme variations in Pens 1 and 3, but 
the number of eggs laid was much less. 

It has sometimes been proposed to test the freshness of eggs by 
the fact of their sinking or floating in solutions of a certain spe- 
cific gravity. Even if the density of fresh eges were a constant 
quantity, the solutions for determining it would require a more 
accurate method of standardizing than some that have been recom- 
mended. Specific gravity could be a good negative indication, but 
not an absolute one. The freshness of any egg which would float 
in a solution of 1.075 specific gravity, would be very question- 
able, but some eges two weeks old would sink in the same 
solution. 

Analyses were made of white and of brown-shell eggs, obtained 
from a mixed pen of fowls, fed on a varying ration (grain and 
green foods). The fowls which produced the brown-shell eggs 
were mostly of Plymouth Rock cross, a few of light Brahma 
cross. Those laying white-shell eggs were of brown Leghorn 
cross, a few of white Leghorn cross. 

These fowls were in the same pen and had the same food and 
treatment. The results showed practically the same relation 
previously noticed in eggs from different breeds which were 
fed alike. 

The analyses were as follows: 


Brown Shell Eggs — (Twenty-one eggs). 























Albumi- Total 
Water. Fat. en Ash. solide 
‘ rcent.} Percent. | Percent. | Percent. 
HICHEShLOUN Giese lee Ye elasr 14.05 - 95 27 .28 
MOWOESTTOUNG ees Seca ae, 13.61 92 





26.06 





Ua aU. ats a ees gas 
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White Shell Eggs — (Fourteen eggs). 





Albumi- Total 
Water. Fat. node) Ash. solids. 



























i Per cent. |Percent.| Percent. | Percent. | Per cent. 
PEPE IGHE! SOUL osc cals gie'n y capone os 74.86 10.57 13.16 .92 25.28 
Rope LOMETLGE Sd 0109 a Sse giera: Sle dia! ele 74.72 9.66 13.10 .85 25.14 


Average all analyses........... 74.79 | 10.02 13.14 .89 25.21 











The following table gives the results of all the analyses made: 
Analyses of Eggs. 














: Ash 
Albumi- Total 
Water. Fat. ° (non- f 
apenas volatile), | Solids 

















Per cent. |Percent.| Percent. | Percent. | Per cent. 
73.8 ATs 








10.14 12.60 26.13 

73.89 10.20 12.85 75 26.11 
74,41 9.71 12.79 79 25.59 
74.65 Se SOnt Hay vee te 81 25 .35 
74.41 9.90 12.85 65 25.59 
74.38 9.86 12.91 65 25 .62 
75.25 9.15 12.85 1.35 24.75 
ity heey 9.09 12.91 1.43 24.69 
75.13 9.39 12.60 1.58 24.87 
15.17 9.49 + /12.66 1.43 24.83 
73.11 TOs Aa Nout 80 26.89 
73.22 10.67 13.54 rare 26.78 
73.28 LOSE Ai phy Mie een 74 26.78 
73.15 10.50 13.17 85 26.85 
72.88 10 03 Lost. 95 27.12 
72.84 11.39 Lost. 95 27.16 
72.03 12.37 13.23 94 27.97 
TOOT 12.21 13.48 COTA 27.93 
73.94 10.56 14.05 92 26.06 
73.92 10.47 13.74 92 26.08 
73.44 Lost. 13.86 95 26.56 
73.41 Lost. 13.61 .93 26.59 
72.72 11.10 Lost. 94 97.28 
72.72 11.20 ASSL Ne eee 27 .28 
74.83 | (2) 9.66 13.16 85 25.17 
74.86 9.84 13.16 89 25.14 
74.74 10.57 13.16 .92 25.26 
74.72 Lost. TESTO. ee ety 25.28 
Average of ninety-seven eggs. 73.87 10.34 13.18 94 26.13 











The few results we have thus far been able to obtain, indicate 
that breed influences slightly the per cent of water of the egg, 
and feed affects the chemical composition. 

_ Extended examination shows the composition of the egg to be 
very complex. But investigation and discussion of the detailed 
differences of composition seem at present to be only of scientific 
value. 

_ Analyses of the ash of the white, and of the ash of the yolk, 
made some years ago by Poleck, show that the ash of yolk con- 
- tained mostly phosphoric acid, and lime, less potash, soda, 
_ magnesia, iron and silica. The ash of the white consisted largely 


© 
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: of soluble salts, potash and soda (in larger part as chlorides), 


phosphoric acid, carbonic acid, lime, silica, magnesia, iron and 
sulphur. 

The shells consist largely of carbonate of lime, with some 
phosphates and organic matter. 


Analyses by Vauquelin and by Proust gave: 
v. P. 


Per cent. Per cent. 

OUT GOMREG OF CALCIIINY 0115.5! 00 aly nh bata elttuelsip's holy Lem Rane 89.6 91.0 
Phosphate of calcium and less phosphate of magnesia. 5.7 7.0 
Animal matter containing sulphur.................. AE ey eae 0 

Analyses of egg shells by W. Wicke gave: 

Goose. Hen. Duck. 

MICAMIT CAT DON AGE Wh) Jide). goists Uiavslay Wynn ion 95.26 93.70 94.42 
Magnesium carbonate ................-. 72 oe .50 
Agia [a nC a SRR OR SU a ga eR AT 76 84 
VeCer eT SU DSEANCER! 1.1) 600 4 Vise weil e aie epee 6 3.55 4.15 4.24 








Roussin found when different mineral salts were added to the 
food of hens, that the calcium carbonate of the shells was more 
or less replaced by isomorphous salts, “carbonates of barium, 
strontium and even of lead, but especially by magnesium carbon- 
ate.” “The addition of calcium arsenate was fatal to some of the 
hens, nevertheless arsenic was found in the egg shells.” ‘“ When 
alkaline bromides and iodides were added to the food, alkaline 
chlorides of the white and yolk of the egg were partly replaced 
by these salts. The increase in the proportion of bromide or 
iodide was, however, attended with a diminution of the calcareous 
envelope, which untimately disappeared altogether, leaving the 
ege surrounded only by a membrane.” It is not at all probable 
that the small quantities of bromide which are given to hens in 
medicine have any injurious effect on the egg. 

Eggs (of different breeds) which we have had for hatching 
averaged a greater weight than those laid by the pullets, in the 
experiments reported. The average weight per egg was 2.07 
ounces. The Brahma eggs were the largest, averaging 2.32 
ounces. The average of Light Brahma, Plymouth Rock and 
Buff Cochin eggs was 2.14 ounces; White Leghorn eges averaged — 
2.09 ounces. Other white-shell eges averaged considerably less. 
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) Analysis was made of a sample of “Excelsior meal” (a poultry 
food) made of proportions recommended by Felch. The following 
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It is intended to make some experiments in feeding pullets, 
cockrels and capons, for the purpose of securing accurate data in 
regard to the cost of feeding and the value of products obtained, 
and the best rations for egg and meat production. The experi- 
ments will be undertaken as soon as buildings and pens are 
available. 


_ __ result shows it to be a valuable food: 
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While we have not sufficient data for any absolute conclusions, 
* the few results that we have give the following indications: 

That the proportion of food consumed by hens of smaller breeds 
to that consumed by those of the larger is very much greater 
while both are laying than while they are not. 

That different food influences not only the number of eggs pro- 
duced, but also their chemical composition. 

That breed, as indicated in the color of the eggshell, influences 
the per cent of water in the egg. 

That the hen is able to obtain from inorganic material a supply 
of lime for the formation of the eggshell. 

That eges gradually lose weight when exposed to the air. 

That the specific gravity of fresh eggs is not constant. That 

' _ the limits of variations in eggs, from hens not used for breeding, 
are about 1.072 and 1.104. That the specific gravity diminishes 
in proportion to the time the egg is kept exposed to the air. 


SoRGHUM. 


_ One hundred and sixty-two samples of sorghum seed and three 
_ samples of millet seed were planted in separate rows, numbered 
from 1 to 165 consecutively. Twenty-seven samples of sorghum 
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seed, five of which came from China and twenty-two from India, 
were from varieties new to the United States. 

Twofsamples of millet seed came from China and one from 
Sierra Leone. There were six varieties of sorghum which were 
introduced into this country from China five years ago. 

There were several varieties which came from Natal five years 
ago. The rest were nearly all varieties introduced into the 
United States by Wray in 1857. One variety (No. 157) was 
received from the Department of Agriculture. 


The soil where the sorghums were grown was a rich clay loam. | 


No fertilizer was used. The soil favored a large growth, but 
slow maturity. The season was cool; the sorghum (and corn) 
ripening about two weeks later than usual. The observations | 
taken on the crop are condensed in the the following table. The 
date of the ripening of the seed is very frequently questionable, 
as the sparrows destroyed the seed before it was mature. Neither 
could any observations be made in regard to yield and quality of 
seed. , 

The seed was all planted on May 24. The plants were killed 
by frost October 11. The frosts which occurred before this date 


were only severe enough to kill the top leaves of the immature 
canes. 


Those samples, the names of which are inclosed by bracket, if 
not absolutely identical, are so near alike that for all practical 
purposes they may be considered the same variety. 
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: Only one of the millets appeared of any value for this climate. 
This (row 29) was received from Foochau, China. The stalks were 
about three and eight-tenths feet high and four-tenths inch in diam- 
eter, and but one from each root. The stalks and leaves were rough, 
hard and dry. The drooping seed head, about twelve inches long 
and one and one-fourth inches in diameter, gave a good crop of 
small, yellow seed, the kernels being about one-sixteenth inch 
in diameter, ripe about October 1. This variety will be tried in 
- the field another season. The other millet from Foochau had 
_ very large bunches of small stalks from each root, but did not 
approach maturity. 

The “Guinea corn” from Sierra Leone had very many leafy 
stalks from each root, which were about four and four-tenths 
' feet high when killed by frost, and at that time showed no signs 
of maturity. — 


RP ag ee PAP ed 
, <n z =f = % ae 












4 The following named varieties of sorghum will probably yield a 
' crop as often as the common varieties of corn grown in this State. 
: Those marked with a * are of value only for seed and fodder: 

A Lall Jowar (variety Bicolor) .......... RAED: MORO r uy AN Ve RAIN 2 
merece Horshum (variety Bicolor) 22...) 660. esse ete seen eee 6 
Meee rata Not (Hoochau) eye bie a Uke odes elle Sees 7 
. Chinese Sorghum (Tsung Ming) ...........00000ee0: 8, 10, 11, 12 
* MUMOSET MIO eS se Wig e oe adie wlel’s “ola pie & 9, 1038, 112, 125, 146, 160, 163. 
Meee oon Huno Diane * eee 32, 39, 40, 49, 51 


4 RMN ITA VOI os 672 Srp uygrh a Way LaMar ailaidt Dla Vallala lta a dita a a tmtegaenend 35. 


nna Str VEGA Ro UREN 37, 46, 55 
yy OL NGOr CaN Fy vie oe eee slong eles we ee 88.) ASU GE 
Mevdvyancontombi.......6.6.6).00...- EW cuteneh stds RE 8! eal Cae 42 
COAT cook ot Gee bls Galea Ss Do ROOTS 45, 47, 94 
OM SSITRES GTR eon a 50, 59, 60, 69 
MC SOROHO CAC och nay es cea) oe sey 57, 85, 95, 115 


RPI UNS LIANE a lead bans 58, 71, 81, 90, 99, 100 
ERLE he PSE EL Luz gun Wala Wiad We gre il oats ghar ble hai teal 62, 105, 106 
Rh LOU Miia sina Aral utahe Ge a Weal Walatalles HVeleheie Mialunatd 78, 114 
Meeresai Moone Liang eo 70, 80, 88, 97, 108 
AL AEN RIS AGS A a are BEAL Se A 73, 87 
Dee evaOUNIen: luimhe eo kes Wet ciao ek as cid bles ae 89, 104, 138 
i: Beene (Sterling Syrup, Works) so... wee dese doe cele e ea auare 159 


In favorable seasons, the following varieties would also mature: 
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Orange (2), West India (2), ete. ....0ccs cesses eee: 84, 118, 120,126 
Wim bischuapa so occ ale een, AULD Boies Pang Ba ets eo OO. TLO. 166 
Wrance (7), (Siberian, ete, iy iuiisewy woe a eee sale 111, 118, 119, 124 


All the other varieties, including many of the best sugar- 
producing canes, require a much longer growing season than 
usually occurs in this State. 

Many of the varieties of sorghum mentioned yield a large crop 
of handsome seed, but a seed crop is very improbable in localities 
where English sparrows are found. | 

Small flocks of from fifty to 100 sparrows appear in the field 
as soon as the sorghum is in bloom. Many heads are destroyed 
before the seed is formed. A much greater amount of seed is 


scattered on the ground than is eaten by the birds. They do not ; 


eat the seed from the ground so long as any remains on the stalk. 

With considerable trouble, a few seed-heads were saved this 
year, and these were badly mutilated. Although many sparrows 
were shot, efforts to keep them away were unsuccessful. 

Some attempts at hybridizing were made by Mr. Beckwith, but 
the sparrows tore open the bags which covered the panicles and 
destroyed the seed. 

Selection of seed was made from the earliest maturing, and 
best-proportioned canes of each variety. Seed from those canes 
which contained the highest per cent of sugar was saved for plant- 
ing. The results of analyses of the juices from individual canes 
are given in the following table. Some of them were made when 
the cane was still green. Most of them were made when the seed 
chad just become hard: 
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The juices of three samples of corn stalks were analyzed with 
the following results: 
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King Philip field corn . Sept.19 1949.41 /1.027| 2.76] 2.17| 2.18 
Evergreen corn....... Oct. : 58.18 | 1.0384} 2.50) 2.382) 3.85 
00) 2.14] 8.65 





Ruby sweet corn...... Oct. 58.35 | 1.059 | 4. 








Analyses were made of several samples of Early Amber 
sorghum, grown by the horticulturist on plats differently fertil- 
ized. 

There were twenty-four plats which had been differently fertil- 
ized in 1887 and a crop of English Ray grass grown on them that 
year. In May, 1888, fertilizers were again applied to some of 
- them and sorghum planted about the first of June. The rows 
were three and one-half feet apart and the stalks four or five 
inches apart. These plats had received no fertilizer for at aie: 
four years previously. 

The kinds and amounts of fertilizing material applied was as 
follows : 
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There was some difference in regard to size and ripening of 
cane from the different plats. The observations made by Mr. 
Goff were practically as follows : 

Plats 1, 17, 2} tallest, ripest. 

Plats 22, 7, 11, 23, next in maturity. 

Plats 5, 6, not so tall, but maturity about like the preceding. 

Plats 1, 3, 4, very slightly later in maturity than preceding. 

Plats 18, 3, 15, 19, 8, 12, next in point of maturity. 

Plats 16, 20, 24, next in point of maturity. 

Plats 9, 10, 14, most backward. 

The samples of cane for analysis were selected by Mr. Goff. 
The seeds of all were in the milky stage. Six stalks were taken 
from each plat; the juice from them mixed and analyzed. Where 
two plats were fertilized alike the juice from both samples was 
mixed and one analysis made. As the first seven analyses showed 
no practical difference, no more were made. By mistake the 
sample from plat No. 23 was mixed with Nos. 15 and 24, which 
were from unfertilized plats. The analyses resulted as follows: | 
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Corn PLANTING. 


Partial experiments made in corn planting, in regard to arrange- 
ment of hills, gave no very positive results. 

Comparison was made between the rectangular and hexagonal 
(triangular) method and the method of planting in drills. 

Four one-acre plats and eighteen tenth-acre plats were planted. 
On the large plats “King Philip” corn (an orange-colored flint 
variety) was planted, and on the smaller ‘“ Waushakum ” (a yellow 
flint variety). 

The two methods of planting in hills gave practically the same 
results. The yield from drills was slightly less. The average 
yield per acre for all was about sixty bushels of shelled corn and 
two and one-half tons of stalks. 
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. The results give no definite indications, even in a negative way. 
_ The figures are therefore omitted. The data will be kept for 
future reference. 


ANALYSES OF SoIL OF THE FARM. 


Samples of soil were taken in April from every field of the - 
farm. About fifty small vertical sections were taken and mixed 
for each sample, | 

, The samples of top-soil were taken to depth of ten inches and 
_ the subsoil samples from the next six inches below. 

7 Those fields, which were noticeably uneven, were divided in 
_ two or more parts, which were sampled separately. 

It was intended to make analyses (partial at least) of all the 
samples, but so farit has been impossible without neglecting 
other work. Analyses will be made at the first opportunity. 


Report oF THE HorTIcULTuURIST.* 


INTRODUCTORY. 


As usual, the experimental work carried on in this department 
the past season, has not been confined to strictly horticultural 
subjects. A synopsis of the work reported is as follows : 


The orchard and fruit garden. 

Tests of vegetable novelties. 

The Station arboretum. 

Experiments with insecticides. 

Experiments with fungicides. 

The potato —a test of varieties and report of experiments. 
The influence of the depth of tillage upon the depth of roots. 
Experiments in the cultivation of corn. 
~The influence of thorough as contrasted with slack preparation 

of soil. | 

Investigations in soil physics. 


THE ORCHARD AND FRUIT GARDEN. 


Additions to the lists of fruits. Notes on bearing varieties. 


ADDITIONS TO THE Lists oF FRUITS. 


Believing that the extensive pomological interests of our State 
are entitled to a greater share of attention from our Station than 
they have heretofore received, it- has seemed wise to extend this 
department of our work. While there are several directions in 
which this might be done, the one that seemed most urgent was 
the enlarging of the variety tests, inasmuch as considerable time 
is required to establish a bearing plantation of the larger fruits. 
The limited tests of fruits made in the past have shown that 


*KEmmettS. Goff. 


New York AGRICULTURAL EXPERIMENT STATION. 87 


enterprising fryit growers are very generally interested in com- 
parative trials of the more recently introduced varieties. 

Although in the greater part of our State the winters are not so 
severe as to necessitate the selection of the so-called iron-clad 
fruits, in-our northern counties, which lie in the latitude of central 
Wisconsin, experience has shown that only the hardier sorts can 


- be successfully fruited. On this account it has seemed wise to 


test the so-called Russian varieties, as well as the less known 
native sorts. 

The question as to the method of securing the newer varieties 
had to be considered. Many of these are advertised to a con- 
siderable extent before the plants are offered for sale. The 
proprietors of supposed new and valuable varieties are often 
unwilling to place them at a public place like an experiment 
station, where the plants are liable to dissemination. On the 
other hand, the Station should hardly be expected to pay 
the extravagant prices charged for novelties and then be 
restricted as to their privileges with them. As the originators or 
proprietors of new fruits are the ones chiefly interested in their 
introduction, it seems proper that they should furnish the plants 
to the Station, and as the object of the Station tests is the infor- 


_ mation of fruit growers and not the distribution of plants, it is 


quite right that the proprietors of new fruits should be protected 
against dissemination from the Station. The following circular 
was therefore sent to as many proprietors of new fruits as could 
readily be reached : 


New York AGRICULTURAL EXPERIMENT STATION, 
GENEVA, January 3, 1888. 


It is proposed to make the testing of new fruits a special feature 


_ of the horticultural department of this Station in the future, in 


order that all persons interested in fruit culture may be enabled 
to see and compare the newer varieties growing under, as nearly 
as can be secured, equal conditions. A portion of the Station 
erounds well adapted to fruit has been set apart and will be 
reserved for this special purpose. The soil will be kept well 
fertilized and the culture given will be first class. Accurate notes 
will be kept on all points that have a near or remote interest to 
the fruit grower, such as the time of maturity, yield, size, color, 
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firmness, flavor, keeping quality, etc., of the fruit; the vigor and 
hardiness of the plant or tree, the attacks of insects or disease, 
the date at which the leaves and flowers appear, etc. This 
information will be published from time to time for the infor- 
mation of the public, either in the form of bulletins or in the 
annual reports of the Station, and a copy of such bulletin or 
report will be mailed free of cost, and without application, to all 
who have contributed one or more varieties desired for trial. 
Thus each contributor will be informed not only of the merits of 
his own variety, under the conditions of our trial grounds, but 
also, of those of all other varieties under test. 

The advantages of such a trial station for the newer varieties of 
fruit, both to the introducers and the public must be obvious to 
all. Itenables the former to place their new varieties where they 
are certain to receive proper treatment, where they are seen by 
many fruit growers, and where their exact merits, as compared 
with those of other varieties under the same conditions, will 
appear. It enables the latter to examine for themselves the real 
qualities of different varieties under the conditions of our trial 
erounds, or to those who are unable to visit our Station, it offers 
an opportunity of securing precise data concerning any variety on 
trial, with the assurance that all testimony is disinterested. 

Only such varieties are desired as are not already in possession 
of the Station, have not been already well tested, and as are fully 
believed by their originators or proprietors to be worthy of 
general introduction. Varieties that are being propagated for 
introduction, but which have not yet been offered for sale, are 
especially desired, in order that the results of our tests may be 
available to the public as early as possible. 

It is very desirable that a brief historical statement accompany 


all varieties sent. If the variety is known to be a cross, or a 


hybrid, the fact should be stated, and the names of the male and 
female parents should be given if known. In the larger fruits the 
stock on which the variety has been worked should be stated, 
also the age of the specimens sent. } 

It is understood that the plants. or trees of all varieties sent for 
trial are the exclusive property of the Station for trial purposes, 
but not for dissemination. In the case of grape vines, however, 
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the surplus wood will be returned to the proprietor for a limited 
time, at his expense, if this is desired. | 

The Station will reserve the right to exchange any surplus 
plants, trees, cions, buds or cuttings of any variety sent for trial 
with any other experiment station established under national or 
state laws, provided the proper restrictions are agreed to by that 


‘institution. In no other case will any variety be knowingly per- 


mitted to leave the trial grounds of the Station, unless special 
permission is secured from the donor. The Station will assume 
no responsibility, however, in case of theft, though all reasonable 
care will be taken to prevent it. 

All varieties accepted will be acknowledged in the annual report 
for the year in which they are received. . 

In the apple, cions or trees will be accepted, though cions are 
preferred. In the other large fruits, trees are preferred, though 
in the pear, cions or buds will be acceptable. 

In the strawberry, the smallest number of plants upon which.a 
full report will be made will be twenty-four, and five in the rasp- 
berry, blackberry, currant and gooseberry. In the grape and in 
the tree fruits, two plants of a variety will be the standard num- 
ber for trial. 

It is requested that all who contemplate sending one or more 
varieties for trial will notify the Director of the Station as early as 
convenient. 


~ Respectfully. 
PETER COLLIER, Director. 


This circular* met with very generous responses, and by its 
means the following varieties were added to those previously 
on trial at the Station. In cases when our list of the more standard 
sorts was deficient, old varieties were accepted on the same terms 
as new ones. 


Apple. 
Arctic. Blood Red. 
_ August. Canada Baldwin. 
Bailey Sweet. Canada Reinette. 
Benoni. Chicago. 


*The names of those who respondea to our circular, as well as the fruits 
furnished, will be found in our list of donors in this report. 
12 
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Clark. 
Cogswell. 
Colvert. 
Dartmouth. 


Delaware Red Winter. 


Delaware Winter. 
Dickinson. 
Early Colton. 
Early Ripe. 
Ewalt. 
Excelsior. 
Fanny. 

Flora. 

Gideon. 

Gideon Sweet. 
Golden Medal. 
Gracie. 
Hartford Rose. 
Haskell Sweet. 
Holland Pippin. 
Indian. 


Jacobs’ Winter Sweet. 


Jonathan. 
Landon. 
Lankford. 

Late Duchess. 
Lord Nelson. 
Low. 

Magog Red Streak. 
Mann. 

Martha. 
McIntosh Red. | 
McMahan White. 
Milding. 
Milligen. 
Missouri. 
Montreal Beauty. 
Mosher Sweeting. 


Aport Oriental. 
Arabian, No. 184. 


Autumn Streaked, No. 964. 


Nodhead. 

North Western Greening. 
Ohio Beauty. 

Ohio Pippin. 
Palmer Greening. 
Paul’s Imperial. 
Peach. 

Peter No. 6. 

Picta Stricta. 
Pound; Sweet. 
Princess Louise. 
Salome. 
Sankermanky. 
Schiawasse Beauty. 
Scott’s Winter. 
September. 

Smith’s Cider. 
Stark. 

Summer Rose. 
Swaar. 

Tobias Apple. 
Tobias Black. 
Tobias Pippin. 

Van Wyck. 

Victoria Sweet. 
Walbridge. 
Washington Strawberry. 
Wealthy. 

Winter Queen. 


“Wolf River. 


Yellow Forest. 

Yellow Transparent. 
York Imperial. 

No. 1 Sweet (Gideon). : 
No. 2 Sweet (Gideon). 
No. 3 Sweet (Gideon). 
No. 30 (Gideon). 


Russian. Varietves. 


Babusschino, No. 469. 
Belle de Boskoop. 
Bogdanoff. 
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Borsdorf, No. 341. No. 21, Vorenesh. 
Charlottenthaler, No. 342. No. 30 (Gideon). 

Cut Wine, No. 210. Prolific Sweeting, No. 351. 
English Pippin, No. 507. Rash des Venskoe, No. 477. 
Enormous, No. 398. Raspberry, No. 288. 

Glass Green, No. 187. Romenskoe, No. 599. 

_ Golden White, No. 978. St. Peters, No. 372. 
Heidvon, No. 164. Scvitzer, No. 304. 
Howard’s Aport. Smelling Apple, No. 264. 
Juicy Cream Tartar, No. 563. Sugar Barbel, No. 368. 
Longfield, No. 161. Summer Red Calville, No. 182. 
Landsberger Reinette. White Pigeon, No. 317. 
Melonen, No. 568. Titus of Vorenesh. 

No. 7 (Gideon). Zolototorreff, No. 275. 
Crab Apple. 
Currant. Minnesota. 
Lady. Red Siberian. 
Large Red Siberian. Yellow Siberian. 
Marengo. 
Pear. 
Angouleme. Dearborn. 
Anjou. Directeur Alphand. 
Anna Nelis. Dr. Hoskins. 
Bartlett. Dr. Reeder. 
Beacon. Easter Beurre. 
Belle Lucrative. Fortune Boisselet. 
Beurre de |’Assumption. Gans. 
Bordeaux. Gansel’s Seckel.: 
Bose. * Giffard. 
Boussack. Goodale. 
Brandywine. Grand Isle. 
_ Brignais. Hardy. 
Brockworth Park. Howell. 
Buffum. Josephine of Malines. 
Clairgeau. Lawson. 
Clapp’s Favorite. Lawrence. 
Comet. Le Conte. 
Congress (Souvenir deCongress.) Tittle’ Gem. 
Craig. Louise Bonne of Jersey. 


Dana’s Hovey. Manning’s Elizabeth. 
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Marshall. 

Madame Millet. 
Mount Vernon. 
Osband’s Summer. 
Pitmaston Duchesse. 
Pound. 

Refreshing. 

Rutter. 

Seckel. 


Bezi de la Motte. 


Crassane Bergamotte. 


Moscow, No. 4. 
Peffer, No. 3. 
No. 122. 

No. 345. 

No. 347. 

No. 358. 


Belle de September. 
Botan. 

Burbank. 

Copper. 

Czar. 

De Caradeuc. 

Early Orange Prune. 
French Damson. 
Golden Gage. 
Grand Duke. 

Gui. 


Hudson River. 


Hudson River Purple Ege. 


Huling’s Superb. 


Ickworth Imperatrice. 


Imperial Gage. 


Improved Green Gage, or Tobias 


Gage. 
Kingston. 
LaFayette. 
Mariana. 


Middleburg. 


Sheldon. 

Souvenir d’Esperen. 
Summer Doyenne. 
Superfin. 

Tyson. 

Van Cott. 
Urbaniste. 

Winter Nelis. 


Russian Varieties. 


No. 392. 
No. 396. 
No. 418. 
No. 439. 
No. 506. 
NOs DLO: 
No. 520. 


Plum. 


Miner. 

Monroe. 
Moore’s Arctic. 
Niagara. 

Ogden. 

Oullin’s Golden. 
Prunus Simoni. 
(Quackenboss. 
Robinson. 
soyal Hative. 
Satsuma. 
Shipper’s Pride. 
Speckled Gage. 
Stanton. 
Strawberry. 
Transparent. 
Union Purple. 
Wild Goose. 
Yellow Gage. 


Seedling of Mariana, No. 1. 
Seedling of Mariana, No. 2. 
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Arab, No. 1. 
Arab, No. 2. 
Arab, No. 3. 


Communia. 


De Soto. 


Arch Duke. 
Brandywine. 
Catskill. 
Florence. 


Kirtland’s Mary. 


Lithaner’s Weichsel. 


Louis Phillippe. 
Luelling. 
Lutovka. 


Alberge Yellow. 
Brevoort. 

Chair’s Choice. 
Cooledge’s Favorite. 
Crockett’s White. 
Druid Hill. 
Foster. 

Garfield. 

Globe. 

_Haine’s Early. 
Hill’s Chili. 
Kenrick’s Heath. 
Lady Ingold. 
Malta. 

Moore’s Favorite. 
Morris White. 


Mountain Rose. 


Alexander. 
Alexis. 
Blenheim. 


Russian Varieties. 


Hungarian. 
Merunka. 
Rollingstone. 
Wolf. 


Cherry. 


Montmorency Large Fruited. 


Murdock’s Bigarreau.* 
Ostheim. 

Rostraver Bigarreau.* 
Schmidt’s Bigarreau. 
White Caroon. 

Wragg. 

Yellow Spanish. 


Peach. 


Myer’s Seedling. 
Princess of Wales. 
Reeve’s Favorite. 
Rosier. 

Royal George. 
Royal Kensington. 
Salway. 

Schumaker. 

Steven’s Rareripe. 
Steven’s Late. 
Surpasse Melocoton. 
Thurber. 

Wager. 

Walburton’s Admirable. 
Willetts. 

Yellow St. John. 


Apricot. 


Catharine. 
De Coulange. 
Gibb. 


93 


* From J. R. & A. Murdock, Pittsburg, Pa. Omitted from list of donors 


by mistake. 
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J. L. Budd. 
New Large Early. 
Nicholas 


Adirondack. 
Aledo. 

Amber. 
Ambrosia. 
Arnold’s No, 1. 
Arnold’s No. 2. 
Arnold’s No. 16. 
Beagle. 
Beauty. 

Black Eagle. 

. Brighton. 
Clevener. 
Clinton. 
Concord Chasselas. 
Cottage. 
Creveling. 
Croton. 
Cynthiana. 
Daisy. 
Delaware. 
Diana. 

Dracut Amber. 
Duchess. 
Early Market. 
Eldorado. 
Elsinburgh. 
Elvibach. 
Elvira. 

Etta. 

Eva. 

Faith. 
Geertner. 
Geneva. 


Orange. 


~ QOullin’s Early Peach. 


Purple. 


Quince. 
Winter Sweet. 


Grape. 
Goethe. 


Governor Ireland. 
Grayson. 
Grein’s Golden. 


Hartford. 
Ideal. 


Ives. 

Janesville. 

Jewell. 

Little Blue. 
Mable. 

Marion. 
Maxatawney. 
Massasoit. 

Mills. 

Merrimac. 
Metiterney. 
Montefiore. 
Moore’s Diamond. 
Missouri Reissling. 
Nectar. 

Niagara. 


Noah. 


Northern Muscadine. 


Norton. 

Olita. 

Oneida. 

Pearl. 
Perkins. 
Poughkeepsie. 
Profitable. 
Rebecca. 

Red Bird. 


i i i 
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Red Eagle. 
Roscoe. 
Rommel. 
Rustler. 
Rutland. 


No. 1. 
No. 16. 
No. 50. 


From D. S. Marvin: 


No. 1. 
No. 2. 
No. 3. 
No. 4. 


Banquet. 
Belmont. 
Bomba. 
Bubach. 
Bubach, No. 5. 
Burt’s Seedling. 
Cardinal. 
Carmichael. 
Crawford. 
Crimson Cluster. 
Daisy. 

Dawley. 
Enhance. 
Excelsior. 
Farnsworth. 


Foster’s Seedling. 


Garden. 
Gold. 
Hampden. 


Ada. 
Carman. 
Champlain. 


Standard. 
Telegraph. 
Triumph: 
Ulster. 


Seedlings Not Named. 
From A. J. Caywood & Son: 


Rogers’ No _ 5. 
Rogers’ No. 13. 
Rogers’ No. 24. 
Rogers’ No. 28. 
Rogers’ No. 32. 
Rogers’ No. 39. 
Rogers’ No. 41. 
Rogers’ No. 44. 


Strawberry. 


Haverland. 

Henderson. 

Hoffman Seedling. 

Ivanhoe. 

Jessie. 

Jewell. 

Lida. 

Louise. 

Mammoth. 

New Dominion. 

Ohio. 

Pineapple. 

Summit. 

Warfield’s No. 2. 

Seedling, from J. & J. L. Leon- 
ard. 

Seedling, No. 70, P. M. Augur & 


Sons. 


Ltaspberry. 


Crystal White. 
Genesee. 


Golden Queen. 


96 REPORT OF THE HORTICULTURIST OF THE 


Hale’s Early. . Schaffer. 
Pioneer. Spry’s Early. 
Pomona. Thompson’s Early Pride. 
Rancocas. Thompson’s Early Prolific. 
Reliance. Seedling, No. 2 (J. T. Macum- 
Scarlet Gem. ber). 

Blackberry. 
Ancient Briton. _ Lawton. 
Barnard. Lincoln. 

_ Dorchester. Minnewaska. 
Early Cluster. | Snyder. 
Evergreen. Thompson’s Early Mammoth. 
Kittatinny. 
Currant. 

Prince of Wales (black). Saunders, No. 2 (black). 
Red Flowering. Seedling (white), from A. J. Cay- 
Saunders, No. 1 (black). wood & Son. 

Gooseberry. 
Crown Bob. Seedling, No. 1, from 8. L. Dag- 
Crystal. well. 
Pale Red. Seedling, No. 2, from S. L. Dag- 
Pearl. well. 
Whitesmith. Seedling, from L. Roesch. 

Huckleberry. 

Red. 


The plants of most of these varieties made a good start the 
past. season. As was to be expected, some failed. As they 
arrived at different times and were in different degrees of fresh- 
ness when planted out, no report of their comparative vigor is 
offered at this time, as such a report could hardly be just until all 
have recovered from the shock of transplanting. 

In order that those interested may be informed of the total 
number of varieties now under trial at the Station, a list of those 
secured previous to the past season is appended. Of this list, the 
larger fruits are just now coming into bearing. Of the smaller 
fruits, reports have already been made in previous volumes of the 
Station report, and additional data are givenin the report of the 
Assistant Horticulturist in this volume: 


ee “~ = 
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VARIETIES ALREADY IN POSSESSION OF THE STATION. 


3 


Summer Varieties. 


Carolina June. 
Early Harvest. 
Early Strawberry. 
Golden Sweet. 
Keswick Codlin.* 
Primate.* | 
Red Astrachan.* 
Sops of Wine. 
Sweet Bough. 
Tetofsky. 
William’s Favorite. 
Autumn Varieties. 
Alexander. 
Aunt Ginnie.* 
Baldwin. 
Blenheim Pippin. 
Chenango.* 
Fall Pippin. 
Fall Wine. 
Fameuse.* 
Gravenstein. 
Haas or Fall Queen.* 
Hurlbut.* 
Jefferis.* 
Jersey Sweeting.* 
Lord Suffield.* 
Maiden’s Blush. 
Menagere. 
Munson’s Sweet.* 
Oldenburg.* 
' Pumpkin Russet. 
Red Bietigheimer. 
St. Lawrence. 
Stump. 
Winter Varieties. 
Amasia. 
Ben Davis.* 


Apple. 


Brownlee’s Russet.* 

Cooper’s Market.* 

Cox’s Pomona. 

Dominie.* . 

Downing’s Winter Maiden’s 
Blush. 

Duke of Devonshire. 

Dumelow’s Seedling.* 

Ella. 

EHsopus Spitzenburgh. 

Fallawater.* 

Golden Russet. 

Green Newtown Pippin.* 

Grimes Golden. 

Hubbardston. 

Lady Apple. 

Lady Henniker. 

Lady Sweet. 

Melon.* 

Mother. 

Monmouth Pippin.* 

Northern Spy. 

Occident. 

Ontario.* 

Peck’s Pleasant. 

Pewaukee.* 

Pomme Grise.* 

Pumpkin Sweet. 

Rambo. 

Rawle’s Janet.* 

Red Canada.* 

Red Russet. 

Reinette a feuille d’Aucuba.* 

Reinette de Caux. 

Rhode Island Greening.* 

Rome Beauty.* 

Roxbury Russet.* 

Small’s Admirable.* 


* Fruited the past season. 


Ube 
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Sutton Beauty. 
Talman’s Sweet. 
Tompkins King.* 
Tuft’s.* 

Twenty Ounce.* 
Vandevere.* 
Wagener. 


Westfield Seek-No-Further. 


White Pippin.* 

Winesap.* 

Yellow Bellflower. 
Russian. 

Ananarnoe. 

Antonooskoe.* 

Astravaskoe.* 


Coral.* 
Hyslop.* : 
Large Red Siberian.* 


Andre Desportes. 
Ansault.* 

Beurre de I Assomption. 
De Lamartine. 
Comice. 

Duhamel du Monceau. 
Fondante de Bihorel. 
Frederic Clapp. 
Henri Desportes.* 
Hoosie. 

Jacques Molet. 

Jones Seedling. 


Alexander’s Harly. 
Alexandra. 
Amsden. 

Beatrice. 
Conkling. 





Belborodooskoe. 

Berkoff. 

Count Orloff. 

Grand Duke Constantine. 
Grand Sultan. 

Groskoe Selenke Griner.* 
Kalkidouskoe. 
Karabowka. 

Red Transparent. 
Repka.* 
Restchestwenskoe.* - 
Titouka.* 

Workaroe. 

Zarskischip. 


Crab Apple. 


Oblong.* 
Transcendent.* 
Whitney’s Seedling Siberian.* 


Pear. 


Jules Bivort.* 
Keiffer. 

Madame Andre Leroy. 
Madame Appert. 
Madame Treyve.* 
Marie Benoist. 
Maurice Desportes.* 
President Mas. 
Raymond de Montlaur. 
St. Crispin. 

Theresa Appert. 


Peach. 


Crawford’s Early. 
Crawford’s Late. 
Early Silver. 
Early York. 
Foster. 


*Fruited the past season. 
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Red Cheek Melocoton. 
River’s Early York. 


George IV. 
Goshawk. 

Hale’s Early. 

Large Early York. 
Lord Palmerston. 
Louise. 

_ Magdala. 

Mrs. Brett. 
Nectarine. 

Oldmixon Clingstone. 
Oldmixon Freestone. 


Bavay’s Green Gage.* 
Bradshaw. 
Bryanston’s Gage.* 
Coe’s Golden Drop. 
Duane’s Purple. 
General Hand.* 
German Prune. 
Goliath. 

Green Gage. 

Imperial Gage. 
Italian Prune. 
Jefferson. 

Lombard.* 
Lucombe’s Nonesuch. 
McLaughlin.* 


Belle Magnifique. 
Bigarreau. 

Black Eagle. 
Black Tartarian. 


Cleveland’s Bigarreau. 


Coe’s Transparent. 
Downer’s Late. 
Early Purple. 
Elton. 

Eugenia. 

Flemish. 


Saunders. 
Shanghai. 


Snow Peach. 
Stump the World. 
Ward’s Late. 


Waterloo. 


Wheatland, 


Wilder. 


Plum. 


Newman. 
Orange. 


Peter’s Yellow Gage.* 
Pond’s Seedling. 
Prince Englebert.* 
Prune d’Agen. 

Saint Lawrence. 
Shropshire Damson. 
Smith’s Orleans. 


Victoria. 


Wangenheim. 
Washington. 


Weaver. 


Yellow Egg. 
Yellow Gage. 


Cherry. 


Governor Wood. 


Kentish. 


Knight’s Early. 


Late Duke. 
Leib. 

May Duke. 
Meyel. 


Montmorency Ordinaire. 
Morello (English).* 
Napoleon Bigarreau. 


Olivet. 


*Fruited the past season. 
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Reine Hortense. Sparhawk’s Honey. | 


Rockport Bigarreau. Tradescant’s Black Heart. 
Royal Duke. Windsor. 
Quince. 

Champion. De Constantinople.* 
D’Alger.* Rea. 

Nectarine. 
Boston. Milton. 
Downton. Newton. 


Early Newington. 
Early Violet. 


Pitmaston Orange. 
River’s Orange. 


Elruge. Spencer. 
Late Melting. Stanwick. 
Lord Napier. Victoria. 
Apricot. 

Black. Montgamet. 
Breda. Moorpark. 
Canino Grosso. Peach. 
Karly Golden. Red Masculine. 
Early Moorpark. Royal. 
Hemskirke. Sardinian. 
Kaisha. St. Ambroise. 
Large Early. Shipley’s. 
Large Early Montgamet. Turkey. 
Malcolm’s Breda. 

Blackberry. 
Agawam. Stone’s Hardy. 


Crystal White. 
Early Cluster. 
Early Harvest. 
Stayman’s Early. 


Taylor’s Prolific. 
Wilson’s Early. 
Wilson Junior. 


Dewberry. 
Bartell’s. Mammoth. 
Lucretia. 

Gooseberry. 
Downing. Mountain Seedling. 
Houghton’s Seedling. Smith’s. 


Industry. 


_ *Fruited the past season. 
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Baldwin’s Black. 
Black English. 
Black Naples. 
Cherry. 

Fay’s Prolific. 
Glorie des Sablons. 
Lee’s Black Prolific. 
London Red. 


Missouri Large Fruited. 


Agawam.* 

Amber Queen.* : 
August Giant. 
Bacchus. 

Barry.* 

Black Madeira. 
Brighton.* 
Burnet.* 
Catawba.* 

_ Champion.* 
Concord.* 
Duchesse.* 

Early Victor.* 
Eaton. 

Empire State. 
Eumelan.* 
Francis B. Hayes.* 
Green Mountain.* 
Highland.* 
Tona.* 

Isabella.* 

J efferson.* 
Jessica.” 


Brandywine. 
Caroline. 
Crimson Beauty. 


Currant. 


Missouri Sweet Fruited. 
Ogden’s Black Grape. 
Prince Albert. 

Red Dutch. 

Short Bunched Red. 
Victoria. 

White Dutch. 

White Grape. 


Grapes. 


Lady.* 

Lady Washington.* 
Lindley.* 

Mary.* 

Marvin’s Centennial.* 
Monroe.* 

Moore’s Early.* 
Niagara.* 
Norwood. 

Oriental. 
Pocklington.* 
Poughkeepsie.* 
Prentiss.* 
Rochester.* 
Salem.* 


Senasqua.* 


‘Ulster Prolific.* 


Vergennes.* 
Wilder.* 
Woodruff Red.* 
Worden.* 
Wyoming Red. 


Raspberry. 


Cuthbert. 
Erie. 
Gregg. 


eee, 


* Fruited the past season. 
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Hansell. 

Herstine. 
Johnson’s Sweet. 
Key’s Prolific. 
Lost Rubies. 
Mammoth Cluster. 
Marlboro. 
Meredith Queen. 
Miller’s Woodland. 
Montclair. 

Naomi. 


Belle de Bordelaise. 
Bidwell. 


Beuchley’s Seedling. 


Charles Downing. 
Cornelia. 
Covill’s Early. 
Crescent. 
Cumberland. 
Daisy Miller. 
Daniel Boone. 
Excelsior. 
Garretson. 
Golden Defiance. 
James Vick. 
Jersey Queen. 
Jucunda, 
Jumbo. 
Kentucky. 

Legal Tender. 
Lennig’s White. 


Nemaha. 

Ohio. 

Orange. 

Palmer’s Seedling. 
Philadelphia. 
Reder. 

Silver Queen. 
Souhegan. 

Superb. 

Turner. 


Strawberry. 


Longfellow. 
Manchester. 

May King. 
Miami. 

Montreuil. 

Mount Vernon. 
Mrs. Garfield. 
Old Ironclad. 
Ontario. 

Parry. 

Piper’s Seedling. 
Primo. 

Prince of Berries. 
Red Alpine. 
Royal Hautbois. 
Sharpless. 
Triomphe de Gand. 
Wilson. 

Woodruff No. 1. 


The Station is still as glad to receive new varieties for trial, 
under the terms above stated, as ever, and any readers of this 
report who may have promising new seedlings of fruits adapted 
to our climate are invited to send sample plants of the same the 
coming spring, or at any future time. 
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Notes oN BEARING VARIETIES.* 


The varieties of the larger fruits (including the grapes), in the 
latter list which are marked with a star, bore more or less fruits 
the past season. 

The Apple. 

The apples were, with a few exceptions, top-grafted on Baldwit 
stocks in the spring of 1883. Unfortunately for the trees, the 
soil is in poor condition, having been in grass ever since the 
spring of 1883, and a crop of hay has been removed 
each summer, while very little fertilizer has been applied. The 
trees almost all blossomed well last spring, but a very luxuriant 
growth of grass was removed in June, and but a small part of the 
fruits matured. The Jersey Sweeting, Dominie, Rome Beauty, Tuft’s 
and Antonooskoe bore a fine crop for the size of the trees; the 
Red Astrachan, Keswick Codlin, Primate, Ben Davis, Rawle’s 
Janet, Roxbury Russet, Dumelow’s Seedling, Small’s Admirable, 
and Groskoe Salenke Gruner, bore a fair crop; others marked as 
having borne, yielded but a few specimens each. Among the 
crabs, the Hyslop’s, Large Red Siberian and Transcendent bore 
well, the Coral and Oblong bore a small crop, while the Whitney’s 
Seedling Siberian yielded but a few specimens. 


The Pear. 


The five pear trees marked as having borne fruit were set in the 
spring of 1884. Of these, the Henri Desportes and Jules Bivort 
bore a large crop for the size of the trees, the Maurice Desportes 
bore a fair crop, while the other two yielded a few specimens each. 

The fruit of the Henri Desportes was medium to large, 
greenish yellow, a little russet about the calyx, with numerous 
minute brown dots, and (using Mr. Downing’s terms) obovate 
obtuse pyriform; cavity small, open, a little one-sided; calyx 
small and open, in a deep and rather narrow furrowed basin; 
flesh whitish, decidedly coarse-grained, but sweet and pleasant; 
ripe about September 20. 

That of the Jules Bivort was of medium size; yellowish green, 
with some patches of russet and a blush toward the sun; thickly 








*For data in relation to the small fruits, see Report of the Assistant 
Horticulturist. 
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sprinkled with grayish brown dots, the latter becoming dull red 
on the side toward the sun; form globular obtuse pyriform, stalk 
one to one and a fourth inches long, generally set a little one- 
sided in a very small cavity; calyx open, in a very narrow and 
shallow regular basin; flesh greenish white, becoming white at the 
center, coarse in the part bordering the carpels, very juicy, sweet, 
rich and pleasant; ripe about October 20. 


The Plum. 


The plum trees that blossomed were treated to the jarrirg pro- 
cess nearly every morning for two weeks after the petals com- 
menced to fall, but for some reason the plums mostly fell off 
before maturity. As the trees were quite small, a sufficient num- 
ber of the curculios probably escaped destruction to puncture the 
majority of the few fruits set. | 


The Cherry. 

Our record does injustice to the cherry trees, as many of these 
would have ripened fruits but for the fact that the cherries were 
taken before maturity by birds. The trees stand below the apple 
orchard and near the brook, where they are quite out of view 
from the office and very convenient to the birds. Being quite 
small as yet, the birds were able to appropriate the crop before 
the cherries were fully ripe. 


The Grape. 


The vines of the varieties here reported on have been set at 
various times from the spring of 1883 to that of 1887, and, as will 
appear by comparison with our last report,* several of the varie- 
ties bore the past season for the first time. The following notes 
were taken as to date of maturity, yield, growth, ete. : | 











*See report New York Agricultural Experiment Station, 1887, page 341. 
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Among the earlier new grapes the Green Mountain appears to 
be quite promising. The fruit ripened earlier than that of any 
other, with the exception of the Rochester. It is a whitish-green 
grape, and the vine is vigorous and productive. The bunch 
is medium to large, rather long and slender, moderately compact, 
‘sometimes shouldered; the berry is a little larger than that of the 
Delaware, with a thin skin, which is dotted over the surface with 
minute reddish dots; seeds two to four, very small; flesh tender 
to the center, very sweet and pleasant, with a slight vinous flavor. 

Descriptive notes have been made of nearly all of the varieties. 
As most of them have already been described, either in recent. 
horticultural works or in the horticultural press, it is not thought 
necessary to publish the descriptions as made at the Station. 
Partial descriptive notes are, however, added for the six unnamed 
seedlings at the latter end of the table. 

Seedling from J. G. Burrows. This vine, which bore for the 
first time the past season, appears to be vigorous and very pro- 
ductive. The bunch was medium to large, compact; berries rather 
small, bluish black, free from foxiness, and tender to the center; 
flavor mild and delicate. 

Seedling from T. V. Munson. No. 20. Berries of medium size, of 
a beautiful yellowish green, with some chocolate-colored dots, 
flavor very mild and delicate. 

No. 20z. Berries medium to small, greenish yellow, with a few 
chocolate-colored spots; seeds, two or three, of medium size; 
flavor delicate, sweet and rich. : 

No. 21. Berries medium, of a beautiful, brilliant red, with a thin 
bloom ; seeds, two or three, rather large ; skin thin ; flavor slightly 
vinous, mild and pleasant. | 

No. 22. Berries medium, greenish yellow, with a few minute 
reddish spots; seeds, one to three, small; flavor exceedingly 
pleasant and vinous. 

No. 24. Berries medium, dark maroon, with a thin bloom; thin 
skin; seeds, two to four, rather small; flavor very sweet and 
pleasant. 

All of the seedlings from Mr. Munson bore the past season for 
the first time. The vines were planted in a corner of the orchard, 


where the soil was decidedly poorer than that on which those of a 
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the named varieties stand. Probably on this account the bunches 
on all of them were quite small. In all, the berries ripened before 
frost, the flesh was tender to the center and quite free from foxi- 
ness or harshness. Indeed, I think the Gpaliiy of them all would 
be considered first-class. 


TESTS OF VEGETABLE NOVELTIES.* 


The tests of vegetables made the past season have been chiefly 
limited to those bearing new names and advertised as specially 
desirable by one or more of the leading seedsmen of our country. 
The usual statistical data of the varieties are presented with brief 
descriptions so far as our notes permit. 


EXPLANATION OF ABBREVIATIONS. 


In order to economize space, abbreviations are used for the 
names of seedsmen and others in noting the source of the seeds 
planted. ‘These abbreviations are here explained : 

Ansley.— A. H. Ansley & Sons, Milo Center, Yates Co., N. Y. 

‘Bailey.— Prof. L. H. Bailey, Jr., Agricultural College, Mich. 

Basom.— Chas. Basom, Indian Falls, N. Y. 

Batch.— Daniel Batchelor, Utica, N. Y. 

Beyer.— Hugo Beyer, New London, Ia. 

Brage.— B. L. Bragg & Co., Springfield, Mass. 

Cleve.— A. B. Cleveland, Cape Vincent, N. Y. 

Dreer.— Henry A. Dreer, 714 Chestnut st., Philadelphia, Pa. 

D. of A.— Department of Agriculture, Washington, D. C. 

Evt.—J. A. Everitt & Co., Indianapolis, Ind. 

_ Ely.—Z. De Forest Ely & Co., 1303 Market st., Philadelphia, Pa. 

Ferry.— D. M. Ferry & Co., Detroit, Mich. 

Finch.— Frank Finch, Clyde, N. Y. 

Greg.— J. J. H. Gregory, Marblehead, Mass. 

Hal.—V. H. Hallock, Son & Thorpe, Queens, N. Y. 

Hen.— Peter Henderson & Co., 35 and 37 Cortlandt st., New 
York. 

Ia. S. Co.— Iowa Seed Co., Des Moines, Iowa. 


*The word ‘‘novelties’’ is here used in the seedsman’s sense. Expe- 
rience has shown that the seedsman’s novelties, so called, are not always 
novel. 
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Liv.— A. W. Livingston’s Sons, Columbus, Ohio. 

Maule.— Wm. Henry Maule, Philadelphia, Pa. 

P. & R.— Price & Reed, Albany, N. Y. 

Powell.— E. P. Powell, Clinton, N. Y. 

Raw.— W. W. Rawson & Co., Boston, Mass. 

S. & N. 8. Co—The Specialty and Novelty Seed Co., Newton-’ 
le- Willows, Lancashire, England. 

Sib.— Hiram Sibley & Co., Rochester, N. Y. 

Sta.— Seeds grown at this Station. 

Thor.— Jas. M. Thorburn & Co., 15 John st., New York. 

Till—T. F. Tillinghast, La miaiel Pa. 

Va’ gh’n. —J.C. Vaughan, 146-8 West Washington st. longs Til. 

Vick.— Jas. Vick, Rochester, N. Y. 

Vil.— Vilmorin, Andrieux et Cie, 4 Quai de la Mégisserie, Paris, 
France. 

Wilson.— Samuel Wilson, Mechanicsville, Bucks county, Pa. 


THe Bran. 
Seeds of the list of beans named in the table below were 
planted in the Station garden May 28, one drill of each twelve feet 
long, the drills three and one-half feet apart. ; 
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DESCRIPTIVE NOTES. 
Dwarf Beans. 


Black Prolific Tree. Plant 12 inches high, with no tendency 
to run, habit quite compact; stem much branched; flowers pale 
purple; pods numerous, green at table size; beans oval, shining 
black, about 2 inch long. ? 

Boston Favorite. Plant 12 to 15 inches high, very vigorous; stem 
much branched; flowers very pale purple; pods very numerous, 
straight or a little recurved, often bent sidewise; the longer pods 
are 7 inches long and about 2 inch wide; beans about 4 inch long, 
pinkish white, irregularly striped and mottled with purplish red, 
with a light brown circle about the eye. 

Detroit Wax. Plant about 10 inches high, compact, with no 
tendency to run; pods very numerous, golden yellow at table size, 
straight, or often curved sidewise, about 44 inches long and ¢ inch 
wide; beans 3 to 5 in a pod, rather large, short oval, white, with a 
peculiar shaped dark brownish-purple patch about the eye. 

Dwarf Early Fleuriel. Plant 5 to 8 inches high, very compact ; 
stem much branched ; leaves finely blistered; flowers white; pods 
ereen at table size, strongly recurved, about 4 inches long and } inch 
wide ; beans very pale yellowish-brown, of medium size, very short 
oval, with a white or brown circle about the eye. The plants appear 
quite subject to mildew. 

Dwarf French. Plant 7 to 10 inches high, compact, with no 
tendency to run; stem much branched; pods very numerous, 
green at table size, nearly straight, longer ones 5 inches long, 2 inch 
wide, often not well filled; beans 2 to 5 in a pod, of a peculiar 
shade of brown, very uniform, of medium size, oval, considerably 
flattened. The foliage was much injured by mildew. 

Dwarf Pride of Lyons. Plant 10 to 12 inches high, with no 
4 _ tendency to run; stem strong, erect, much branched, the branches 

_ inclining to erect; leaves finely blistered; pods very numerous, 
' green at table size, slender, straight or recurved; beans 4 to 6 
. _ in a pod, medium to large, oblong kidney-shaped, rich purple, 
$ irregularly spotted with dirty white, the markings variable, about 
ei 7 inch long. 

Early. Carmine Podded Dwarf. Plant 10 to 12 inches high; stem 
strong, much branched; leaves very large, often dishing; pods 
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very numerous, large, green or faintly striped with red at table 
size, usually recurved, 34 to 5 inches long, § to 2 of an inch wide; | 
beans 3 to 6 in a pod, rather large, short oval, dirty white, 
irregularly striped and mottled with bright purple, with a brown- 
ish circle about the eye. 

Emperor William. Plant 10 to 12 inches high, compact; stem 
strong, thickly branched; leaves considerably blistered; pods 
numerous, green at table size, much curved sidewise, but other- 
wise nearly straight, broad and thin, 4 to 6 inches long, 7 inch wide; 
beans 5 or 6 in a pod, of medium size, white, oval, much flattened. 
The plants were much mildewed. 

Extra Early Sic Weeks. Plant 12 to 14 inches high, compact; 
pods numerous, green at table size, slender, straight or recurved, 

5 or 6 inches long, } inch wide; beans 4 to 6 in a pod, rather large, 
light brown or greenish yellow, oblong, inclining to kidney-shape, 
with a rich brown circle about the eye. 

Flageolet King of the Greens. Plant 9 to 12 inches high ; foliage 
very deep, dull green, loaflets considerably puffed and blistered ; 
stem much branched, pods numerous, green at table size, 
slender, usually recurved, 4 or 5 inches long; beans 4 to 6 
in a pod, rather small, pale green, lavender or white, much ~ 
flattened, oblong, squarish at one end, tapering slightly toward 
the other. 

Golden Pod Yellow-eyed Wax. Plant 12 to 16 inches tall, erect, 
but with no tendency to run; foliage rather pale; stem much 
forked, branches erect; pods very numerous, beautiful golden 
yellow at table size, nearly straight, 4 to 5 inches long, 7% inch | 
wide; beans 4 to 6 ina pod, of medium size, considerably flattened, 
_ white, with a yellowish brown patch about the eye. ’ 

Gray Succession. Plant 12 inches high; foliage deep green, — 
considerably puffed and blistered; branches of stem inclining to — 
erect; flowers pale purple; pods numerous, slender, 6 or 7 inches 4 
long, generally rather strongly recurved; beans 5 to 7 in a pod, , 
medium to large, oblong, inclining to nee shape, blackish purple ~ 
more or less mottled with dirty white. , 

Green Seeded Bagnolet. Plant 12 inches high; foliage 16s green, — 
considerably puffed and blistered; pods numerous, green at table: 
size, slender, much curved, 44 to 5} inches long, 4 inch wide J 
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beans 8 to 5 ina pod, of medium size, white or greenish white, 
oblong kidney-shaped. : 

Improved Red Valentine. Plant 10 to 14 inches high, rather 
erect; foliage finely blistered ; pods numerous, green at table size, 
narrow, but very thick and plump, about 5 inches long, 4 inch 
wide; beans 4 to 6 in a pod, medium to large, obscurely kidney- 
shaped, often somewhat squared at one end, dull red, with spots 
of dirty white shading in some samples to very pale brown. 

Low’s Champion. Plant 10 or 12 inches high, very vigorous and 
productive, not inclined to run; foliage very dark green, leaflets 
large, very much blistered; stem strong, much branched; flowers 
creamy white, tinged with rose; pods numerous, pale green at 
table size, somewhat recurved, thick, 3 to 5 inches long, 2 inch 
wide; beans 3 to 5in a pod, of medium size, purplish red, uniform, 
short, oval, thick. 

New Prolific Black Wax. Plant 12 inches high; stem much 
branched, leaflets very large, considerably blistered; pods very 
numerous, strongly recurved, very plump, 4 or 5 inches long, } inch 
wide; beans 4 to 7in a ped, of medium size, blue-black with a 
white eye, short oval. 


New Prolific German Wax. This appeared identical with the — 


above. 


Queen of France. Plant 10 to 12 inches high, spreading, inclining 
torun; foliage deep green, considerably blistered; pods numerous, 
whitish green at table size, much curved, about 6 inches long, } inch 


wide; beans 4 to 6 in a pod, large, about $ inch long, kidney- 


shaped, very much flattened, pinkish white, irregularly striped 


- longitudinally with very dark brown. 


Snowflake. Plants about 9 inches high; pods numerous, green 


a at table size, narrow, nearly straight, about 4 inches long, } inch 
_ wide; beans 5 to 7 in a pod, very small, short, oval, pure white. 


Tree (from Chas. Basom). Plant 12 to 15 inches high, very vigor- 


ous, inclined to run; foliage deep green, with large leaflets; stem 
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strong, much branched; flowers white; pods numerous, whitish 


green at table size, slightly recurved, 3} to 5 inches long, 4 inch 


wide; beans 4 to 6 in a pod, pure white, oval, about 3 inch long. 


_ Wiate Crease Back. Plant about 10 inches high, rather spread- 
ing, a little inclined to run; leaflets small, strongly blistered ; 


116 REPORT OF THE HORTICULTURIST OF THE 


stem branching low; pods numerous, green at table size, plump, 
generally more or less recurved, 4 to 54 inches long, 4 inch wide; 
beans 5 to 7 in a pod, small, white, kidney-shaped. 

XX. Plant 18 inches high, remarkably vigorous; foliage deep 
sreen; leaflets very large, sometimes 6 inches long, 5 inches wide; 
stem strong, much branched; flowers very pale yellow, approach- 
ing white; pods numerous, green at table size, 4 to 6 inches long, 
1, inch wide; beans 4 to 6 in a pod, of medium size, short oval, 
purple in the part surrounding the eye, pearly white, with trans- 
lucent pencilings and dotted with purple in the remainder. 


Pole Beans. 


Best of All. Plant 3 to 4 feet high, very productive; foliage 
yellowish green; stem much branched; flowers white. Few of 
the beans ripened. | 

Early Morning Lima. Plant very vigorous, productive ; foliage 
pale green, with large leaflets ; stem strong, much branched ; pods 
4 to 6 inches long, 1 inch wide; beans greenish white, ovate, 
inclining to kidney-shaped, about 1 inch long. The pods did not 
all mature. 

Fords Mammoth Long Pod. Very similar to the above. The 
pods did not all mature. 

Kidney Cranberry. Plant very vigorous and productive ; foliage 
pale green, leaflets rather’ large; stem strong, considerably 
branched; flowers yellowish white, tinged with rose; pods 
whitish green at table size, strongly recurved, 4 to 6 inches long, 
1 inch wide; beans 3 to 6 in a pod, of medium size, oval, dirty 
white, irregularly splashed and mottled with dark purple. 

New Early Golden Cluster. Plant very vigorous, moderately 
productive ; foliage deep green, with large leaflets; stem strong, 
much branched ; pods not very numerous, cream-colored at table 
size, 4 to 6 inches long, } inch wide; beans 4 to 8 in a pod, rather 
small, oval, somewhat flattened, white, with translucent markings. 

New White Runner. Plant not very vigorous but productive ; 
foliage pale green, leaflets rather large; stem strong; flowers 
cream-colored ; pods numerous, cream-colored at table size, some- 
what recurved, 5 to 6 inches long, ¢ inch wide; beans 4 to 6 ina 
pod, rather small, oval, light drab. 
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Bean from Mr. Batchelor. Plant vigorous and productive ; foli- 
age pale green; leaflets medium to large; stem much branched ; 
pods numerous, cream-colored at table size, strongly recurved, 
4 or 5 inches long, nearly } inch wide, almost cylindrical; beans 5 
or 6 in a pod, of medium size, dark rich purple, short, oval. 

Beside the varieties named, three were grown that proved so 
late that none of the pods attained sufficient size for table use. 
These were the Crimson King, from Mr. E. P. Powell; the Mam- 
moth Tasmanian, from Hugo Beyer, and a Scarlet Runner, from 
the English Specialty and Novelty Seed Company. 


THE BEET. 


_ The varieties named were grown in the Station garden; one 
drill of each twelve feet long, the drills three and one-half feet 
apart. The seeds were planted April 25. The plants were 
thinned, when sufficiently large to require it, to six inches apart in 


the drill. 
Bret— A Test or VARIETIES. 
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DESCRIPTIVE NOTES. 


Eclipse. Described in our report for 1887, page 122. 

EKdmand’s Blood Turnip. Roots of medium size, very regular, 
shaped like those of the Early Blood Turnip. (Described Ibid, 
page 121.) 

Fifty Day. Roots shaped somewhat like those of the Eclipse, 
but less regular. 

Lentz Blood Turnip. Roots shaped like those of the Early Blood 
Turnip. Doubtfully distinct. . 
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New Market Gardeners. Roots large, short conical, in form 
between that of the Hclipse and Half * Long Blood; seed 
apparently somewhat mixed. 

Rawson's Arlington Favorite. Resembled the Eclipse in its 
general characters. 

THE CABBAGE. 

Seeds of the following list of cabbages were planted in a well- 
prepared bed in the garden May 10. The young plants were 
kept from injury by the flea beetle, Phyllotreta striolata (Fabr.), 
by keeping the leaves dusted with land plaster, than which I 
know of no better preventive of damage from this insect. Twelve 
plants of each name were transplanted June 23, the plants being — 
set two feet apart in rows three and one-half feet apart. The 
following data were noted : / 


CABBAGE — A TEST OF VARIETIES. 
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All of the varieties headed well, as the figures indicate. 
Through lack of time the descriptive notes were omitted. Among 
those deserving of special mention was Marvin’s Savoy, of which 
the heads were very large and nearly as compact as those eh the 
more solid smooth-leaved varieties. ; 
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THE CAULIFLOWER. 


The following named cauliflowers were also grown, the treat- 
ment being the same in all respects as that noted for the cabbage. 
The varieties headed unusually well, with the sole exception of 
the one called “ Early” from the English Specialty and Novelty 
Seed Company, which formed no heads. 


CAULIFLOWER — A TEST oF VARIETIES. 
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CoRN — SWEET. 


The sweet corns described below were planted May 22 on 
an inverted sod in good condition, in rows 3 feet apart each 


way. 


Ballard’s Early (Livingston). Fit for table August 6; ears 
3 to4 inches long, 8-rowed, white, on a white cob, lacking in 
sweetness; stalks about 33 feet tall, ears 1 or 2 to the stalk, 


borne very low, often starting from the first node. Of little value 


aside from its earliness. 

Creedmore (V. H. Hallock, Son & Thorpe). Fit for table August 
27; ears 6 or 7 inches long, 2 inches in diameter, 10 or more 
rowed, white, on a white cob, produced abundantly, very sweet; 
stalks 6 feet tall, more or less tinged with purple, ears borne 
rather high. A good intermediate variety. 

Extra Early Des Moines (lowa Seed Company). Fit for table 
August 11; ears 5 to 7 inches long, 8 or 10-rowed, produced 


abundantly, white, on a white cob, not very sweet; stalks about 
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4 feet tall, leafy, somewhat washed with purple, ears borne very 
low. 

Hawaii (Samuel Wilson). This variety germinated very poorly; 
the ears were fit for table August 30; 5 or 6 inches long, 10 or 
12-rowed, white, on a white cob, produced in great abundance, 
often 3 or 4 to the stalk, rather sweet; stalks 4 feet tall, a little 
washed with purple, ears borne 12 to 18 inches high. 

New Champion (Price & Reed). Fit for table August 13; ears 
5 to 6 inches long, thick, 12-rowed, white, on a white cob, lacking 
in sweetness, but produced abundantly; stalks 3 to 4 feet high, 
strongly washed with purple, ears borne low. 

New Perfection (Price & Reed). Fit for table August 8; 
ears 8 inches long, 10 or 12-rowed, white, with white cob, moder- 
ately sweet, produced in great abundance; stalks 3 to 4 feet - 
tall, somewhat tinged with purple, ears borne about a foot high. 

Northern Pedigree (J. C. Vaughan and Hugo Beyer). Fit for 
table August 9; ears 4 to 5 inches long, 8-rowed, white, with 
white cob, lacking in sweetness, borne abundantly; stalks 2 to 
23 feet tall. 

The small ears and lack of sweetness of this variety render it 
practically worthless here, especially as it proved no earlier than 
others of better size and quality. 

Ruby Sugar (W. W. Rawson). Fit for table August 30; ears 
about 6 inches long, very thick, bearing 14 or 16 rows, white at 
table size, remarkably sweet and borne abundantly ; cob variable, 
sometimes white, at others red and at others purple; stalk 6 feet 
tall, blackish purple, ribs of the leaves purple, husks usually 
purple, but occasionally green ; ears borne 2 to 23 feet high. 

This variety is of excellent quality, but the colored cob is 
objectionable. The juice of the purple cobs when the latter are 
boiled produces an almost indelible stain upon table linen. 


Corn — Pop. 


The varieties described below were planted May 26, in rows 34 
feet apart, on excellent soil in the garden. Their popping qualities 
have not yet been tested. 

California or Golden (Samuel Wilson). Remarkably productive, 
bearing 3 or 4 ears to the stalk, and all in the upper half; 
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ears about 3 inches long, strongly tapering, kernels of the rice 
type, but not in rows; stalks 33 to 4 feet tall. It matures rather 
late, and in many localities in our State would be in danzer of 
injury from frost. 

Golden Flake (Hiram Sibley & Co.). Ears 7 inch long, 
about 2 tothe stalk, borne just above the center, 15 inch in 
diameter at the butt, strongly tapering, 14 or 16-rowed, kernels 
roundish, rich yellow; stalks 5 to 6 feet tall, somewhat tinged 
with purple in places. This is also quite late. 

Page's New Striped fice (lowa Seed Company). Ears about 5 
inch long, 13 inch in diameter at the butt, strongly taper- 
ing, 1 or 2 to the stalk, borne about the center; kernels of the rice 
type, in irregular rows, beautifully striped with red and white; 
stalks 4 to 5 feet tall, somewhat purple. | 

This was the earliest variety tested, the first ears ripening 
about September 17, and the last ones October 5. 

Queen’s Golden (W. W. Rawson). Ears about 6 inches long, 13 
inch in diameter at the butt, strongly tapering, borne about 
2 to the stalk, above the center, 12 to 16-rowed, kernels roundish, 
bright yellow; stalks 6 to 7 feet tall, mostly green throughout. 

The earlier ears were ripe October 5. 


THE CUCUMBER. 


The cucumbers named below were planted in the garden May 
24, one drill of each twelve feet long, the drills seven feet 
apart. The data noted appear in the table, no descriptive 
notes having been taken. The so-called Japan cucumber 
“Heshina” was interesting as a novelty, but appeared to have no 
special value. 
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CucuMBER— A TEST OF VARIETIES. 





























First Pickle | First rine 
owen Seeds from | pioom.« size. fruits. 
ATS COD seems ie eee Re Sema em na nie Ey avis pad July 9 July 23...) Aug. 25 
Before 
PAIS EEO Sia e eet ge roe i oll reas Re UR ort tater 1a. 8.00.0 Sale Uo. ali oo. ee 25 
Cardiff Castle (Fr’nch,vert long de Cardiff)) Vil.......... July 9...) July 23...|{ Petore.. 
Chicago Biekle ie ee ey ns Weta ieee NB ii gesces Aaah Arish July 5...| July 14..-} Aug. 5 
Chinese Long Remaining Green.......... Dreer...... July 5...) July 20...) Aug. 8 
Xtra MOET y SEOGL NS ths tase eene sete overs Thornes} Ul yews ae oy en Ac oe 3 
HIGrida se HmMerald hrs olise aaeee eee hia AM kobe re aes July 9...) July 20...| Sept. 14 
OWE Les ee eed Sa hrs ee ee ee eee 8.&N.8.Co| July 9...) July 26...| Sept. 14 
New Giant Pera .... .......--.sseeeeeee oes BW osssk cnn July 9.. Sept. 10 
Nichols Medium Green............:.:...:- TD OLGA) eae DULY oie OLR Os eee 
IPBTISNE IGRI Le lien ou ee cen mane tae eealee Va’gh’n July 5...| July 19...| Aug. 8 
IPELTECTIVV ILE SDLD Otc satceee semlaceae sneer TaxS! Cos. ce duly; bs. Wd alye164.4 Septay 10. 
Thorburn’s New Everbearing............. TRON Myo aot OIELY Gene ATL ened e 
Westfield’s Chicago Pickling....... Se Va'zh’n..:) July 8)..} July 18.4.) Angee 98 
W HALO VODAD soven ess sc iene vannedsesee ye EV Uistevesse SUY (S.51 I ULY 10.) eevee adage 
“ Auge Before ) 
SADA) MOSHING ane ee ee eae et eeete e alae ee SULy {sce { Aug. 25 §| steers 
LETTUCE. 


Seeds of the lettuces named below were planted in the Station 
garden April 25; one drill of each, twelve feet long, the drills 
three and one-half feet apart: : j 


Letrruce — A TEst oF VARIETIES. 








] 





s a 9 j ; 
Salts S te 8 BE ae 
NAME. Seedfrom| £3 a: 8 a if i] 

= amie Hae aa & Es g 

a ca m4 fy co ] 
Bloomsdale Early Summer OCreole...} Hal....... May 29| June 26| July 20) Aug. 14| Sept. 2] Oct. 5 
Bupbercupisceusanecs da slecsos leeuneuie eb Stacie May 30] June 29; July 21) Aug. 14! Sept. 3] ......... 
California Cream Butter............. Raw...... May 28/} June 27| July 11| Aug. 7/| Aug. 29} Sept. 29 
Golden Fringed escyscrgudteuscccse wun Wilson...| May 

, 
Golden Head (French, pomme d’or)} Vil........ May 
Marblehead Cabbage................. D. of A...| May 
Ohio (French, de 1l’Ohio)............. AE Ol May 


Sibley’s American Beauty..... ...... SS De stanieaick May 
Thorburn’s Market Gardener’s....... Hay toga May 
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DEscrIPTIVE NOTES. 


Bloomsdale Early Summer Creole. Closely resembled the Berlin, 
as described in Report New York Agricultural Experiment Station, 
1885, page 141. 

Buttercup. A very fine heading variety of medium size, resem- 
bling in its general characters the above, but of a beautiful golden 
yellow color. It was one of the latest to run to seed, and was of 
superior mildness and tenderness. I regard it as one of the very 
best summer varieties for the family garden. 

Cahforma Cream Butter. Plant very vigorous, about 12 
inches in diameter and 7 inches tall when fully developed; 
clear green, with a few scattering brown spots, the outer head 
leaves very perceptibly tinged with brown; leaves roundish, 
remarkably thick, obscurely dentate throughout, apex broadly 
retuse, veins sunken, rather conspicuous, surface slightly blistered ; 
forms a rather poorly defined, compact, roundish head about 4 
inches in diameter, the leaves about the head exposing rather 
conspicuously their lower surfaces. 

The quality of this lettuce is of the very best. 

Golden Fringed. Closely resembled the Buttercup, but was a 
little larger and.more vigorous. The seed was considerably 
mixed. , 

Golden Head. Seemed to be the same as the above. 

Marblehead Cabbage. This was quite distinct from, and decidedly 
inferior to, the Marblehead Mammoth Cabbage from Mr. Gregory, 
grown in 1886. It appeared to be an inferior strain of the Berlin 
that soon became bitter and ran to seed early. 

Olio. Very similar to Early Simpson, described in our report 
for 1885, page 147. 

Sibley’s American Beauty. Very similar to, if not identical with, 
Black Seeded Simpson. (Described Ibid, page 141.) 


THe MUsKMELON. 
‘Seeds of the muskmelons named below were planted in the 
Station garden May 24, one drill of each twelve feet long, the 
drills seven feet apart. 
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Muskmeton— A TEST oF VARIETIES. 
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NAME. Seeds from )i)4 ebay) Hipeh rae 
Baltimore Natmor 020 sas..slsces eeeeeee ies Lasers PAV vets July 7...) Sept 110 
NM OLA GO Mim coss sce hdres tions catalase ie Cee ee tie ee Hen eae July 9...| Sept. 8 
Hxtracwarly Hackensack me. ewes sonse ee eee ae DPOL AN. aa ably? Tan seit 4 
Golden Perfection (French, boule d’or).............. VTL ete VWly, Caecainkea: eee ee 
CEP ATG VLG Wie daie ates Rite cea le cea ye eaeo Ue hb oe oe eet Atte Pvandiicae. July 14...| Sept. 8 
Honey Dew Greem Citron iol. b eek s cael ae cae Wilson. .35. July Sel Sept. 1.12 
MET LES YAS. Or Cea yy ST Gok i te ie, Bie Pan AL Verve bh pies July 10...) Sept. 21 
VET er Si Ore 8 in ON ttn Ome wl cratjonyye ee telntee ara wero Gigicey eae ih, Mena tome JULV LA ee OOD tee aL 
Now Orange Cream vic oo noe os ee aseenee Toh Retain ees July 7 slesepteuny a. 
PRG rs VaR ol ioe iad he OI oman cla, een aa ae tbe fos Brags Soca. July 7...| Sept. 17 
MRM OU Otay ston errata ts bic Cara cota sens Meee ream aaa Oat Wy Vareh'n suc! July, a BeptynoLy 
IPOTEOCELO TIE a Prihsis cee it ele We cca e acai ocean Mets Ad Se WR a July 12.34Septeu 14 
Princess. AY Eos Po a i LPB abe Li Nen tnd FS co a SUA EN Lae Se Owe ie July 9...| Sept. 10 
WILOOIL, Nag chan hu cove SER Bete wis a eeleth ripley Senn ae SIRENS aC ROw. <:or4i.: July .9...| Sept. 14 
IDEAS DOGG Thre cance dese heken Joe Nohdae tet: Create Bi. eke July 9...| Sept. 8 
BDATISIAING CERT AsAscnis ceeine Angle e Datele woe cetels siaeel Dee Wilson....... July 9 Sept. 10 
PHIL PESO Ma ahd ait Laicla dt ORam rele tide Roera es dcase te Aaa ORY ele Prandsttviee July 9...| Sept. 28 
‘Tours’ Sugar( French, sucrin de Tours)............ Vik. 2390s Babee Ly, PO ec es sien 
DEAN EO NOLO: hn sc ncedeans dd een wed coaseanas Loken tae Pine aves July 9 Sept. 10 











DESCRIPTIVE NOTES. 


Baltimore Nutmeg. Plant vigorous and productive; stems run- 
ning 3 to 5 feet; fruit more or less distinctly oval, but sometimes 
nearly round, distinctly ribbed, the ribs mostly covered with a 
dense, whitish network, larger specimens 7 inches long, 5 inches 
in diameter ; flesh green, shading to white at the center, very 
juicy, sweet and pleasant. | 
The fruit of this variety indicated considerable mixture of the 
seed. 7 

Emerald Green. Plant moderately vigorous and productive; 
stems running about 4 feet; fruit roundish or slightly oval, 
distinctly ribbed, deep green, with rather sparse whitish network, 
average samples about 4 inches in diameter in both directions ; 
stem detaches at maturity; flesh orange, thick, rich, sweet and 
firm, quality superior. | | 
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This appeared to be a rather small strain of the Christiana. 
xtra Early Hackensack. Plant vigorous and productive ; stems 
. running 4 to 5 feet; fruit roundish, distinctly ribbed, strongly 
netted, yellowish when ripe, well-developed samples 5 to 6. 
inches in diameter; flesh pale green, very sweet and delicious. 
The stem does not detach itself at maturity. 

One of the best of the early large-sized, green-fleshed varieties.. 

Golden Perfection. Evidently not adapted to our climate. The. 
vine made a feeble growth and the foliage had an unhealthy 
appearance. Few fruits set and none matured. 

Described and illustrated in Les Plantes Potagéres, page 344, 
and in The Vegetable Garden, page 336. 

Grand View. Plant very vigorous and productive; stems 
running 4 or 5 feet; fruit roundish, distinctly ribbed, largely 
* covered with a whitish network over a rather rich green ground, 
furrows whitish green, well-developed samples 5 inches in 
diameter ; flesh orange, very rich, sweet and pleasant. 

Honey Dew Green Citron. This appeared much mixed. Some. 
of the fruits were very oblong oval and large in size; others were 
small and approaching round; flesh pale yellow, moderately rich, 
sweet. 

Miller's Cream. Plant vigorous and very productive; stems 
running 4 to 5 feet; fruit regularly oval, distinctly ribbed, 
finely netted, greenish brown when ripe; average samples 4 
inches in diameter, 5 inches through the axis; flesh very rich 
yellow or orange, firm, extremely sweet, rich and delicious. 

One of the finest melons I have tested. Its chief fault is that. 
it is rather late in ripening. 

Miller's Cream Nutmeg was the same as the above. 

New Orange Cream. Plant moderately vigorous, productive ; 
stems running about 4 feet; fruit roundish, without ribs, pale 
yellow when ripe, thickly. netted, the network colored like the 
ground, well developed. samples 4 inches in diameter; flesh 
green, shading to whitish at the center, very sweet, and remark- 
ably high flavored for a green-fleshed melon. 

New Vandalia. Plant moderately vigorous, productive; stems 
running about 4 feet; fruit roundish or oval, distinctly fur- 
rowed, somewhat netted, pale yellow when ripe, average samples. 
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5 inches in diameter, 6 inches through the axis; flesh very 
pale green, rather lacking in sweetness. 

Osage. Plant moderately vigorous, productive; stems running 
4 to 5 feet; fruit roundish or short oval, distinctly ribbed, 
larger samples 6 nches in diameter, 7 inches through the 
axis ; flesh orange, rich and sweet, firm. 

I consider this a synonym of the Christiana. 

Perfection. Plant moderately vigorous, productive; stems running 
4 or 5 feet; leaves rather smaller than in most other varieties ; 
fruit roundish, distinctly ribbed, rather deep green, more or less 
densely netted, furrows yellowish in the fully ripe fruit, average 


samples 5 inches in diameter; flesh yellow, combining the ten- — 


derness and sweetness of the green-fleshed with the richness of 
the orange-fleshed melons. 

A superior variety. 

Princess. Plant vigorous, but apparently not very hardy 
productive; stems running about 4 feet; fruit roundish or 
slightly oval, distinctly ribbed with a greenish ground which 
is almost covered with a whitish network, well-developed 
samples 5 to 6 inches in diameter; flesh orange, firm, sweet 
and rich. 

Queen. Plant vigorous and productive; stems running 4 
feet ; fruit roundish, or roundish oval, yellowish green when ripe, 
with rather spare network, ribs very obscure; flesh pale green, 
shading to whitish at the center, very tender, sweet and pleasant, 
unexcelled in its class. 

Sibley’s Best. Plant very vigorous, more productive than most 
of the others grown; stems running 5 feet; fruit slightly oblate 
or roundish, distinctly ribbed, pale yellowish -green when ripe, 
more or less covered with network, average samples 5 inches 
in diameter, 4 inches through the axis; flesh pale orange, 
tender, rich and sweet. 

Spanish Nectar. Plant moderately vigorous, but apparently not 
able to endure the least cold, as the vines died very early; moder- 
ately productive; stems about 4 feet long; fruit oblong, 
distinctly ribbed, yellowish green when fully ripe, larger samples 
6 inches in diameter, 7 inches long; flesh pale yellowish 
green, quality medium. 
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Surprise. Plant very vigorous and productive; stems running 
4 or 5 feet, much branched; fruit roundish or slightly oblong, 
distinctly ribbed, pale yellow whenripe, rather densely netted, 
well-developed samples 5 to 6 inches in diameter; flesh rich 
orange or salmon, firm, rich, sweet and delicious. 

I regard this as one of the best. : 

Tours Sugar. Plant not vigorous; stems about 3 feet long. 
The fruits were produced abundantly, but did not mature before 
frost; in form they were. spherical, obscurely ribbed, densely 
netted, the larger samples about 43 inches in diameter and 
had orange flesh. 

Described and illustrated in Les Plantes Potageéres, page 340, 
and in The Vegetable Garden, pages 331-2. 

Mango Melon. 'This is not a muskmelon, though it is apparently 
allied to it. It was the same as the “Vine Peach,” of which seeds 
were received from the Iowa Seed Company and appears to 
resemble, except ,in form and color, the Sweet Scented or Queen 
Anne’s Pocket Melon (French, Melon Dudiam), described in Les 
Plantes Potagéres, page 350, and in The Vegetable Garden, page 
342. It was tested for mangoes and pronounced superior for this 
purpose. 

THE WATERMELON. 


eeds of the following list of watermelons were planted on the 
same day and in the same manner as the muskmelons. The 
fruits of the “Chinese’’ variety did not mature, those of the 
Apple Pie and Colorado Preserving ripened, but the date could 
not be definitely ascertained. The others were found to be ripe 
on the dates noted, though it is probable that some might have 
been marked ripe. at a somewhat earlier date. 
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WATERMELON — A TEST OF VARIETIES. 





























NAME. * Seeds from | First bloom. | F dy lo 

BOP LBVE LO Aiicinsheck os tat aae ch Tne eatin te etek one Tilveacetaten DU GitOx oo Dial See teeta 
Burpee’s Hungarian Honey..........5...20000805 Eee eee ee Jaly 14.5..).2] Bent 
ANTONIA AT ics ce puree Coal Cate eek uate te Seta la cae ee Ne Sibu cae il yclyause ee Sept. 
CRINGE Dare sve lnnis CASE Mae d ba Hed eo' BEND BT MEG Ve ene ya Ae AS... gl sisaren ce Bere 
Colorado Preserving’ s ..005 sc 'Penwpade «answers eee one Wilson hee WILY 20: jf occiset tenance eae 
GrGon Me (FO1G ves saael educa eal ook dakkeeadiaedape ps Ces ee A AEN ge RR Sept. 7 

NS Wogan ph paprap toe delay eke MUMIA EC set Ae hs ica etl te Sh IA C8 GYCGL ee. ee JULY AO soe He te mete 14 
OUOS SALITIO che cieee vets dcvtes mayaic vermwee is onten Va eh’n...v.. July 16.......| Sept. 20 
JOVaOnN Ss Gray NLONATCH: 2) os anheereoas ote tak oe DROP Acme es July 16.......| Sept. 14 
U ECON pew Cons chp percueneh ass Pale Te taht Lali A Mma Ue ba ua DO Of Axehee ced ahey eeias econ Sept. 20 
New Christmas............ ch ovasiaoe tats MARR eri eee RS Brageid.eew2: DULY, Wt acces Sept. 26 
Prides OKA HSAs.) J teeetanes. ep lvce amma sae nena Wilson. esc J uly 165. .o0, Bepte 14 
Balzer ia erlest. Mare sas cele’ cenieie ace aee Meiceenta ee Bayerivieeeeot vty LOC eae Sept. 14 
AEEATEEN Pile OyEANST Gye auxtias ete eictae ho orate eo ee tee ate Rie avian eee Ata bua Wee we ea Sept. 20: 
PLUM pM Or AS la LMUpTOME Cea asc elu cibieteiesetetiacre BEY Oi skesee JUly U6xees Sept. 20 











DEsoRIPTIVE NOTES. 


Apple Pie. Plant extremely vigorous and quite productive, with 
very large, broad-lobed leaves; stems often running 10 feet 
fruit spherical, very deep green, with irregular longitudinal stripes 
and spots of greenish yellow, larger samples. 10 inches in 
diameter. This melon belongs to the citron class. 

Burpee’s Hungarian Honey. Plant not very vigorous but quite 
productive; stems about 4 feet long; leaves narrowly lobed; 
fruit spherical, deep green, sometimes shading to rather pale green 
in places, larger samples 6 inches in diameter; flesh pale red, 
very thick, juicy, sweet and well flavored; seeds light #brown, 
oblong, rather thick, about 2 of an inch long. 

California. Plant moderately vigorous, quite productive; stems 
about 4 feet long; fruit spherical, very deep dull green, scarcely 
mottled or penciled, with a slight bloom, larger samples 6 inches 
in diameter ; flesh pale red, very sweet, juicy and pleasant; seeds 
chocolate-brown, mottled with yellowish, oblong, § inch long. 

Chinese. This plant is not a watermelon, but the Wax Gourd, 
Benincasa cerifera Savi; described and illustrated in Les Plantes 


on 


* 
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Potagéres, page 34, and in The Ger te Garden, page 271. The 
fruits did not fully ripen. 

Colorado Preserving. Quite similar to the “Apple Pie” water- 
melon or citron. The plant was somewhat less vigorous, the 
leaves rather narrower and the fruit a little smaller, uae was 
the chief difference. 

Green and Gold. Plant vigorous and productive; stems 4 to 5 
feet long; leaves rather broadly lobed; fruit spherical, deep 
green, penciled with blackish green and mottled with yellowish 
spots, larger samples 7 inches in diameter; flesh lemon yellow 
thick, juicy and pleasant, but lacking in richness; seeds light 
brown, with a chocolate-colored _mark about the suture, fully 
x 1nch long. 

Honey. Plant moderately vigorous, very productive; stems 2 
to 4 feet long; fruit spherical, shaded with irregular narrow 
stripes of deep green, and yellowish green, the whole surface 
rather finely penciled with the two shades, well-developed 
samples about 53 inches in diameter; flesh creamy white, flavor 
very mild, delicate and pleasant; seeds light brown, mottled 
with chocolate-brown, almost black at the apex, usually rather 
thick. 

Jones’ Jumbo. Plant vigorous, but not productive; stems 3 to 
5 feet long; fruits roundish, very dark green, more or less 
penciled or mottled with lighter green, often obscurely striped; 
well-developed samples 6 inches in diameter; flesh pale red, very 
sweet and high flavored; seeds white, with a yellowish spot on 
each flat side, rather short and broad, about $ inch long. 

Jordon’s Gray Monarch. Plant vigorous, very productive ; stems 
about 4 feet long; fruit short oval or roundish, greenish white, 
finely penciled and mottled with clear green; well-developed 
samples.6 inches in diameter, 7 inches long; fiesh pale red, crisp, 
sweet and pleasant; seeds white, about $ inch long. 

Kolb’s Gem. Plant moderately vigorous, productive; fruit 
roundish or very slightly oblong, the ends a little depressed, 
covered with irregular dark green stripes over a whitish ground, 
the latter mottled with pale green, the dark green and whitish 
stripes about equal in width; flesh rose, sweet and pleasant; seeds 

black, more or less bordered with white. 
1% 
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New Christmas. Plant very vigorous and productive; stems 5 
to 7 feet long; leaves large with rather broad lobes; fruit short 
oval or roundish, deep green, penciled and mottled with yellowish 
green, obscurely striped ; well-developed samples 7 to 8 inches in 
diameter; flesh pale red, very sweet and pleasant; seeds small, 
pure white. 7 

Pride of Kansas. Plant rather feeble, but very productive for its 
size; stems 3 to 4 feet long; fruit roundish or slightly oval, 
very deep dull green, scarcely penciled, with a rather thick 
bloom; well-developed samples 7 inches in diameter ; flesh pale 
red, very sweet and pleasant; seeds finely mottled with choco- 
late and light brown, about 3 inch long. ; 

Salzer’s Karlest. Plant healthy and hardy but not a strong 
grower, productive; stems 3 feet long; fruits roundish or oval, 
color rather variable, in some specimens very deep mottled ereen, 
in others rather pale green penciled with darker, well-developed 
samples 7 inches in diameter; flesh pale red, very sweet and 
pleasant; seeds very dark chocolate-brown, approaching black, 
about 3} inch long. 

Triumph of Asia. Plant moderately vigorous, productive; stems 
38 to 5 feet long; fruit roundish or slightly oval, very dark 
mottled green, without stripes, well-developed samples 73 inches 
in diameter; flesh rich red, very sweet and pleasant; seeds 
small, black. 

Triumph of Asia Improved. Too much mixed for description. 


OKRA. 


Seeds of the following named okras were planted in the garden 
May 24, one row of each twelve feet long, the rows three 
and one-half feet apart. As appears from the table a part at 
least of the pods matured on all, and all were fit for use before 
the middle of August. The plants of okra are rather difficult to 
start in the hot-bed or cold-frame, owing to their liability q 
to damping off. Planted in the open ground, however, they are q 
grown without difficulty. a 
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Oxra —A TEST OF VARIETIES. 





seed. 


NAME. 


Seeds from. 
First bloom 
Fit for table 
use 
First ripe 











Improved Dwarf Green....| Ia. 8. Co..| July 23...| July 30...) Sept. 20..| Plants not uniform, some tall, 
others short. 


Little Gom.............-6+4. Dreer....} July 2...| July 28... { ee ay : Very dwarf, plants very uniform. 
New Dwarf Density........ Thor’..... July 25/..| Aug. 1... { Mies ; Very dwarf, plants very uniform. 
GLY Otiacitida = 5 vtisy ssivccestte sas Dreer ....| July 25...) Aug. 6...) Oct. 13....| Plants not uniform in height. 
White Velvet....... dig CCR Hen...... July 25...| Aug. 6...| Oct. 13....| Plants not uniform in height. 





Tue Pra. 


The peas named in the following table were planted in the 
Station garden April 25, one drill twelve feet long of each, 
the drills three and one-half feet apart. The seeds were 
placed about three inches apart and covered one inch deep. All 
of the taller-growing sorts were bushed : 
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As appears, the “ Station,” a wrinkled sort developed at this 
Station, proved earliest ; the medium main crop from the English 
Specialty and Novelty Seed Company yielded the largest number 
of pods per plant; the “ Late,” from the same source, the largest 
number of peas to the pod, and Payne’s Conqueror, from Hender- 
son, the largest yield of dry peas. 


DESCRIPTIVE NOTES. 


American Champion. Height 3 to 34 feet; foliage rather pale, 
stipules rather large, much washed with white; stem large, 
angular, little branched, nodes about 3 inches apart; peduncles 
rarely more than 2 inches long; pods not very numerous, often 
in pairs, colored like the foliage, usually more or less recurved, 
narrowing gradually to the apex, 3 to 4 inches long, ¢ to % 
inch wide, and becoming ribbed as they approach maturity ; 
peas 6 to 8 ina pod; when ripe very large, strongly wrinkled, 
green and white. 

Blue Beauty. Height 20 to 24 inches; foliage rather pale, 
leaflets closely set, the upper ones a little waved, stipules 
washed with white; stems strong, nodes rarely more than 2 
inches apart; peduncles slender, often 3 inches or more long; 
pods very numerous, usually in pairs, paler than the foliage, 
straight, plump, blunt at the apex, 24 to 3 inches long, 4 inch 
wide; peas 5 to 6 in apod, closely set, squared; when ripe 
small, smooth, green or spotted with white. 

Blue Wrinkled. Height 3 to 4 feet; foliage compact, deep 


green, glaucous, leaflets rarely more than 4, much waved, — 


stipules large, waved, washed with white; stem branched, nodes 
rarely more than 2 inches apart; peduncles generally short, 
rather large ; pods not very numerous, often in pairs, moderately 
well filled, colored like the foliage, straight, very plump and blunt 
at the apex, 3 to 34 inches long, 2 of an inch wide; peas 5 to 7 ina 
pod, much compressed, } inch in longest diameter; when ripe of 
medium size, much wrinkled, green and white. 

Dwarf Champion of England. Height 2 feet; foliage deep 
green, stipules much washed with white; stem strong, with very 
short internodes; peduncles remarkably short, rarely more than 
an inch long; pods very numerous, borne rather high on the 
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stems, distinctly paler than the foliage, usually in pairs, straight, 
very plump, 1} to 3 inches long, 2 inch wide, not always well 
filled, a little depressed between the peas, apex not on a line with 
the back of the pod; peas 3 to 6 in a pod, very large, much com- 
pressed; when ripe, much flattened and wrinkled, mostly white. 

A productive variety, but the pods are rather small for market. 

Dwarf Maincrop. Height 20 inches; foliage deep green, a 
little waved, especially toward the top of the plant, stipules 
large, much washed with white; stem very strong with very short 
internodes ; peduncles rarely more than an inch long, strong, 
often recurving; pods numerous, often in pairs, a little paler than 
the foliage, straight or slightly recurved, 3 to 4 inches long, $ inch 
wide, ribbed a little as they approach maturity; peas 5 to 7 ina 
pod, oblong, flattened, large; when ripe smooth, breen and, white. 

Edinburgh Beauty. Height 14 feet; foliage deep green, leaflets 
usually small, stipules small, glaucous, washed with white ; stem 
strong, nodes rarely more than 2 inches apart; peduncles rather 
slender, straight, sometimes 3 inches long; pods numerous, usually 
in pairs, paler than the foliage, straight, depressed between the peas, 
1} to 3 inches long, } to £ inch wide, apex blunt; peas 3 to 6 in 


‘pod, much compressed ; aie ripe of medium size, much flattened 


and wrinkled, mostly white. 

Hampden Earliest. Apparently a strain of . Philadelphia. For 
description of the latter see Report New York Agricultural 
Experiment Station, 1884, page 248. 

Hlenderson’s Midsummer. Height 3 feet; foliage deep green, 
stipules somewhat washed with white; stem strong, angular, 
nodes rarely more than 2 inches apart; peduncles usually a 
little recurved, rarely more than 2} inches long; pods borne in the 
greatest abundance and rather high on the stems, almost always 
in pairs, decidedly paler than the foliage, usually slightly recurved, 
2 to 3 inches long, $ of an inch wide, blunt when fully developed; 
peas 4 to 6 in a pod, slightly flattened, compressed, large; when 
ripe of medium size, much flattened and wrinkled, white. 

An excellent late variety. 

“Late” (from English Specialty and Novelty Seed Company). 
Height 3 to 34 feet; foliage very deep green, slightly glaucous, a 


little waved; stipules little washed with white; stem straight, with 
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short internodes, much branched above; pods not numerous, single, 
same color as the foliage, distinctly recurved, narrow, 3 to 4 inches 
long, 2 inch wide; peas 5 to 10 in a pod, much compressed, large; 
when ripe rather small, wrinkled, mostly green. 

Not sufficiently productive to be valuable. 

Laxton’s Charmer. Height 4 to 44 feet; foliage deep green, rather 
sparse, leaflets small, sharp-pointed, stipules small; stem slender, 
branched above, nodes often 4 inches apart; peduncles usually long, 
slender, straight; pods numerous, very often in pairs, same color 
as the foliage, strongly recurved, narrow, much ribbed as they 
approach maturity, 3 to 3} inches long, of an inch wide; peas 
5 to 10 ina pod, much flattened by sigan saline when ripe of 
medium size, wrinkled, mostly white. 

A very promising variety. 

Laxtow’s Evolution. Height 3 feet; foliage deep green, strongly 
waved, leaflets broad, stipules roundish, large, little washed with 
white; stem very strong, much branched above, nodes rarely 
more than 2 inches apart; peduncles strong, usually short and 
recurved; pods numerous, often in pairs, same color as the 
foliage, strongly recurved, especially toward apex; peas 6 to 10 
ina pod, much compressed, large; when ripe of medium size, 
moderately wrinkled, largely dark green. 

A promising late variety. 

Long Island Mammoth. Height 34 to 4 feet ; foliage pale green, 
stipules large, strongly washed with white; stem remarkably large, 
nodes 3 inches or more apart; peduncles strong, usually recurving, 
about 2 inches long; pods numerous, borne high, very often in 
pairs, same color as foliage, recurved, very plump, 3} to 4 inches 
long; peas 6 to 8 in a pod, oval, little compressed; when ripe large, 
scarcely wrinkled, green and white. 

Moincrop. Height 4 to 5 feet; plants not spreading; foliage 
medium in shade, stipules little washed with white; stem strong, 
nodes often 4 inches apart; peduncles slender, recurved, often 
3 inches long; pods numerous, borne high, very often in pairs, 
scarcely paler than the foliage, a little recurved, 2} to 3 inches 
long, § of an inch wide; peas 4 to 6 in a pod, large, flattened, little 
compressed ; when ripe much flattened and wrinkled, green and 
white, 
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Maud S. A strain of Philadelphia. 

McLean’s Inttle Gem. Described in Report New York a 
tural Experiment Station, 1884, page 269. 

Medium Maincrop. Height 31 to 4 feet; foliage deep green, 
stipules large, a little washed with white; stem slender, little 
branched, nodes sometimes 4 inches apart; pods numerous, borne 
very high, same color as the foliage, straight or slightly recurved, 
3 to 34 inches long, 3 of an inch wide; peas 6 to 9 in a pod, slightly 
‘compressed ; when ripe large. flattened and wrinkled, green and 
white. 

Payne’s Conqueror. Height 5 feet; foliage rather pale, somewhat 
glaucous ; stipules little washed with white; nodes of stem some- 
times 4 inches apart; peduncles recurving, rarely more than 2 
inches long; pods numerous, borne very high, very often in pairs, 
scarcely paler than the foliage, straight, 3 to 3} inches long, 3 inch 
wide; peas 4 to 6 in a pod, large; when ripe very large, much 
flattened and wrinkled, green and white. 

_ A very productive variety, but too tall and late to be of much 
value here. 

Sanders’ Marrow. Height 4 to 44 feet; foliage deep green, very 
glaucous, considerably waved; stipules much washed with white 
toward base; stem much branched above, nodes often 3 inches 
apart; peduncles generally recurving, rarely more than 2 inches 
long; pods rather numerous, borne high, usually in pairs, paler 
than the foliage, straight, 3 to 34 inches long, 3 inch wide, not well 
filled ; peas 3 to 6 in a pod, large; when ripe very large, much 
flattened and wrinkled, green and white. 

A good late variety. 

“ Second Early” (from English Specialty and Novelty Seed 
Company). Height 2 feet; foliage deep green, considerably waved 
toward the top, stipules large, very glaucous, washed with white ; 
stem strong, nodes rarely more than 2} inches apart; peduncles 
strong, very short; pods numerous, Apel in pairs, paler than 
_ the foliage, rather distinctly.recurved, 3 to 3} inches long, $ inch 
wide; peas 6 to 8 in a pod, large, oblong; when ripe of medium 
size, much wrinkled, green and white. 

Sharp's Paragon. Height 4 feet; foliage rather pale, stipules 
very glaucous, strongly washed with white; nodes rarely more 
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than 3 inches apart; peduncles usually less than 2 inches long; 
pods not numerous, borne high, a little paler than the foliage, 
straight or slightly recurved, 3} to 4 inches long, 2 inch wide; peas 
6 to 8 in a pod, oval, not compressed, when ripe large, wrinkled, 
green and white. 

Not sufficiently productive to be valuable. 

Sharp’s Invincible. Height 3 feet; foliage rather pale, stipules 
scarcely washed with white; stem strong, nodes very close, rarely 
2 inches apart; peduncles rarely more than 2 inches long; 
pods very numerous, very often in pairs, same color as foliage, 
rather distinctly recurved, 3 to 34} inches long, § inch wide; peas 


6 to 8 in a pod, somewhat compressed, rather large; when ripe of _ 


medium size, scarcely wrinkled, mostly green. 

A promising variety. 

Sharp's Triumph. Height 2 feet; foliage deep green, a little 
glaucous, waved toward the top, stipules a little washed with 
white; stem very strong, nodes close, rarely 2 inches apart; 
peduncles very short, rather strong; pods very numerous, often in 
pairs, a shade paler than the foliage, more or less recurved, 3} to 


4 inches long, £ to 2 inch wide; peas 6 to 9 in a pod, large, little 


compressed; when ripe large, flattened, moderately wrinkled, green 
and white. : 

Station. Habit very much like that of Philadelphia; pods not 
very numerous, often in pairs, straight, paler than the foliage; 
peas medium in size, compressed when full grown; when ripe 
medium to small, much wrinkled, green and white. 

Yorkshire Gem. Height 2} feet; foliage deep green, glaucous, 
strongly waved, stipules not washed with white; stem strong, nodes 
very close, rarely 2 inches apart; peduncles usually short and 
recurved; pods very numerous, usually in pairs, a shade paler than 
the foliage, straight, 3 to 4 inches long, 4 of an inch wide; peas 6 
to 8 in a pod, large, compressed; when ripe very large, much 
flattened and wrinkled, green and white. 

A promising late variety. 


THe Tomato. 


Seeds of the tomatoes named below were planted in boxes in 
the hot-bed March 23, and eight plants of each transplanted to the 
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garden May 2. The plants were set three feet apart in rows seven 
feet apart. The following data were noted: 


Tomato—A Test oF VARIETIES. 














NAME. Seeds from | First bloom. | first ripe 

PRAY OTIS OTP a acs cee Sargtc cites alee el Geeta al Tu ag is BED atic neve June 18 Aug 25. 

BEES VaSEU EG eins ttre alert re DULG catenin a) pce tah 2 eke Brag ge leidwes June 18......| Aug. 4 
PES OT CULT DIO coe calor ua woe moa hate ow cteuinralacs Wen osente: DUO M@IB vee eee a Aree 3 

Eley’s King of the Barlies....................00- ENG yang es June 18......| Aug. 4 

PPO CUM UG. aco onsite oe oe Pee tnbyss=s deen geq os BEneyeices JUNE 15 i008 July 30 

LOLI MI MLA say distr ls -nstee sere es Bete Whee tie'sts Beyer ........ June 18......| Aug. 29 

HATA OLL Oars Garten hts Wise acer ise Ore ICC er NE ey HOR se ee SUNG AS sees { et 26 

Sao LWT Wd § Gig 6) a Rk MSM tier A TCR A GF PR A Wer oh ness" TUN SVLGs es. { eee 25 


OMEN TAG TRON cies Use ash ak Mua che eae ewe ek ek ke Naiehaniooe TUNG LLG ee SAN ee 6 








DeEscripTiIvE Nortss. 


Dwarf Champion. Plant vigorous, dwarf in habit, branches 
reclining on the ground; foliage deep green, with broad, very © 
thick, much blistered, waved, coarsely-toothed leaves; fruits 
numerous, rich purplish red, oblate, very regular and entirely 
smooth, average samples about 3 inches in diameter, 2 inches 
through the axis; cells 4 or 5; flesh very firm, tender at the center, 
flavor mild and pleasant. 

I regard this as a distinct and valuable new variety which 
seems worthy of general introduction. 

Eley’s King of the Earlies. Plant rather dwarf, spreading ; leaf- 
lets rather narrow, somewhat rolled; fruits scarlet, exceedingly 
numerous, but often quite irregular and corrugated, oblate, 2 to 3 
inches in diameter, cells 6 to many; flesh soft and inferior in 
quality. 

Ignotum. The fruit of this variety was somewhat variable, 
particularly in size. Some plants bore fruit perfect in form, of 
large size and of the finest quality; others bore smaller and less 
desirable fruit. . 

Morning Star. Closely resembles Mikado, described in our 
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report for 1887, page 300. The leaves may be a little smaller, 
but no other difference appeared. 

New Bay State. This appeared identical with the Livingston’s 
Favorite, grown in previous years and described in our report for 
1887, page 293. 

Prize Belle. Not distinguishable from the above. 

Scoville’s Hybrid. Resembled the above, but the fruit was quite 
variable and the variety is evidently not fixed. 

Sibley’s New Amber Gem. Doubtfully distinct from the Golden 
Queen grown.in 1887, seed from Thorburn, described in report 
for 1887, page 297. 

Volunteer. Doubtfully distinct from the Livingston’s Favorite. 
The fruits may be slightly thicker, but I am not certain of this. 
In quality it is unsurpassed. 


THE STATION ARBORETUM. 


A portion of the farm bordering the brook on each side, either 
lies too low, or is too undulating to be available for profitable 
cultivation. As the soil of this area is well adapted to the growth 
of trees and lies convenient both to the highway and to the 
Station buildings, it was thought that possibly the wisest purpose 
to which it could be devoted would be to plant it out witha 
collection of species and varieties of ornamental and forest trees. 
The area includes about seventeen acres, and while this is insuffi- 
cient for an extensive collection, it will nevertheless afford room 
for one specimen each of nearly all the species and varieties now 
grown in this country. Through the generous assistance of 
several nurserymen of Geneva* 123 specimens were planted out 
the past season, all of which were donated to the Station, and it 
is proposed to extend the list, as means permit, until the ground 
is all occupied, allowing of course sufficient room for the full 
development of each specimen and for convenient walks and 





*The Station acknowledges its indebtedness to Messrs. Selover & 
Atwood, R. G. Chase & Co., W. & T. Smith, T. C. Maxwell & Brothers, 
Bronson & Hopkins, Sears, Henry & Co. and Merrell, Anthony & Co. for 
assistance in starting our arboretum. But for the aid kindly furnished 
us by these gentlemen it would have been necessary to postpone the work 
for at least a year. | 
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drives. It is hoped that in the course of a few years this area 
will form one of the most attractive and instructive features of the 
Station farm. 

_ The following list includes the trees planted out to date.{ For 
the nomenclature I have had to depend largely upon nursery 
catalogues, though the catalogue names have been compared with, 
and so far as possible verified by the names employed in the 
Illustrated Dictionary of Gardening and Dr. Gray’s oe Forest 
and Garden Botany. 

Decipuous TREES. 


Acer campestre — English or cork-barked maple. 





Colchicum rubrum or luteum — Red Colchicum maple. 
dasycarpum — White or silver-leaved maple. 

Wiern lacuniatum— W eir’s cut-leaved silver maple. 
Pennsylvanicum — Striped-barked maple. 

platanoides — Norway maple. 

Rietenbachi — Rietenbach’s Norway maple. 
Pseudo Platanus — Sycamore maple. 




















purpureum — Purple-leaved sycamore;maple. 





saccharinum — Sugar or rock maple. 

Aisculus flava — Yellow horse-chestnut. 

Hippocastanum — Common horse-chestnut. 

alba flore pleno— Double white-flowered horse- 
chestnut. 

rubicunda — Red-flowering horse-chestnut. 

Pavia ? — Dwarf horse-chestnut. 

Alnus glutinosa — European alder. 

lacinata — Cut-leaved alder. 

laciniata impervalis — Imperial cut-leaved alder. 

Betula alba — European white birch. 

lacumata — Cut-leaved birch. 

pendula lacunata — Cut-leaved weeping birch. 

pendula elegans. 

purpurea — Purple-leaved birch. 

Catalpa bignonioides. 

speciosa. 

Kempferr. 

Teas’ Japanese hybrid. 

Cerasus avium flore alba plena— Large double-flowering‘ cherry. 
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Cerasus pumila pendula — Dwarf weeping cherry. 

Cersis Canadensis — American Judas tree. 

Japonica — Japan Judas tree. 

Crategus Oxycantha— English hawthorn. 

coccinea flore pleno— Double scarlet thorn. 
flore pleno Paulit— Paul’s double scarlet thorn. 
Fagus sylvatica — European beech. 

heterophylla — Fern-leaved beech. 

pendula — Weeping beech. 

purpurea — Purple-leaved beech. 

laciniata — Cut-leaved beech. 

Fraxmnus Americana — White ash. 

excelsior — European ash. 

aurea — Golden-barked ash. 

aurea pendula — Golden-barked weeping ash. 
- myrtifolia — Myrtle-leaved ash. 

pendula — Weeping ash. 

variegata — Variegated-leaved ash. 
ocyphylla parvifolia — Lentiscus-leaved ash. 
Gymnocladus Canadensis — Kentucky coffee tree. 
Laburnum vulgare — English laburnum. 

Alpina — Scotch laburnum. 

Larix Europea — European larch. 

Iiquidamber stryaciflua — Sweet gum or liquid amber tree. 
LInriodendron tulipifera — Tulip tree. 

Magnolia acuminata — Cucumber magnolia. 

Lennet— Lenne’s magnolia. 

purpurea— Purple magnolia. 

Soulangeana — Soulange’s magnolia. 

speciosa —Showy-flowered magnolia. 
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Umbrella — Umbrella magnolia. 

Also two Chinese sorts, unnamed. 

Negundo aceroides — Ash-leaved maple or box-elder. 

Persica vulgaris flore rosea plena— Double-flowering red peach. 
i‘opulus alba — Silver-leaved poplar. 

- Bolleana. 

balsamifera— Balsam poplar. 

Carolina — Green-leaved, or Carolina poplar. 

dilitata — Lombardy poplar. 
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Populus grandidentata pendula— Weeping tooth-leaved poplar. 





monilifera aurea Van Geertu. 
Prunus sinensis flore pleno?— Chinese double-flowering cherry. 
Pyrus Americana nana — Dwarf mountain ash. 





aucuparva — Kuropean mountain ash. 





pendula — Weeping mountain ash. 
quercifolia — Oak-leaved mountain ash. 





—— hybrida — Hybrid mountain ash. 

—— malus pendula — “Elise Rathke,” new German weeping 
apple. 

—— spectabilis flore alba pleno— Chinese double white- 
flowering crab, 

woe flore rosea pleno— Chinese double rose-flowering 
crab. 

Quercus alba— White swamp oak. 

coccinea — Scarlet oak. 

macrocarpa— Burr or mossy-cup oak. 

Robur — English oak. 

pedunculata concordia — Golden oak. 

Salisburia adiantifolia — Ginkgo tree. 

Salix Babylonica — Babylonian or weeping willow. 

Caprea pendula — Kilmarnock weeping willow. 

phylicifolia?—Red-twig willow. 

purpurea pendula — New American willow. 























rosmarinifolia — Rosemary willow. 
viminalis — Osier willow. 





a 





Comewell willow. 

Tilia Americana — American linden or basswood. 

Europea — European linden. 

alba — Silver-leaved linden. 

laciniata — Fern-leaved linden. 

rubra — Red-twigged European linden. 
Ulmus Americana— American white or weeping elm. 
campestris — English elm. 

stricta purpurea — Purple-leaved English elm. 


























Ulmus Dove. 


 —__ — Montana — Scotch or wych elm. | 
Camperdown pendula—Camperdown weeping elm. 


—_— suberosa — English cork-barked elm. 
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EVERGREEN TREES. 


Abies balsamea — Common balsam. 





Canadensis — Hemlock spruce. 





excelsa — Norway spruce. 

Cupressus Lawsoniana — Lawson's cypress. 
Juniperus Virginiana — Red cedar or savin. 
Pmus Austriaca — Austrian pine. 

Strobus — White pine.’ 

sylvestris — Scotch pine. 

Taxus baccata — English yew. 











elegantissima — Beautiful variegated yew. 
———— erecta — Erect yew. 

Thuja occidentalis — American arbor vite. 

compacta — Parson’s arbor vite. 

—_—— ericoides— Heath-leaved American arbor vite. 
—— Hoveyi— Hovey’s golden arbor vite. 

—— globosa — Globe-headed arbor vite. 
pyramidalis— Pyramidal arbor vite. 

Siberica — Siberian arbor vite. 

orientalis Tartarica — Tartarian arbor vite. 
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EXPERIMENTS WITH INSECTICIDES. 


Applications for the codling moth. 

Potassium sulphide for insects. 

Applications for the cabbage maggot. 

Experiments with kerosene. 

The bean plant as a repellant for the striped cucumber 
beetle. 

The turnip flea-beetle. 

A trial of hose nozzles. 

An experiment with home-grown pyrethrum. 

Summary. 

APPLICATIONS FOR THE CopLina Morn. 

Three arsenical poisons were tested for the codling moth, 
Carpocapsa pomonella (Linn), viz.: Paris green, London purple 
and the “ Zoektein poison.”* The last named is a waste product 
sent to the Station for trial by the “Zoektein Company,” of 


* The “Zoektein poison’’ was also tested in 1887, for details of which see 
’ Report New York Agricultural Experiment Station for 1887, pp. 98-99. 
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Albany, N. Y. It appeared to consist largely of arsenic and was 
soluble in water to about the same extent as the common white 
arsenic of commerce. 

The experiment was made on ten large trees* of the Fall Pippin 
apple, the sprayings being made upon one-half of each tree, the 
other half being left unsprayed as a check. Four of the trees 
were sprayed with Paris green in water at the rate of an ounce te 
ten gallons, three with London purple at the same rate and three 
with the “ Zoektein poison” at the rate of an ounce to twenty 
The first spraying was made June 5, at which time 
Other 


gallons. 
the young fruits were about.the size of huckleberries. 
sprayings were made June 16, June 27 and July 2. - 
September 21 to 24 the wind-falls under the sprayed and 
unsprayed portions of the trees, with a few of the picked fruits, 
were examined for injuries from the codling moth. It appeared 
that the picked fruits contained very few larve except those_of 
the second brood of moths, for which the eggs had probably been 
deposited too late to be much affected by the The 
examination was, therefore, confined chiefly to the wind-falls. The 


sprayings. 


results secured were as follows: 














- calcium sulphide. 














Number 
Of trode) jan Gene 
examined. sig 
é aoa aes Sprayed part....... 347 13.26 
Treated with Paris green. ...... 00.000. cee eee 
Unsprayed par®.... 355 52.68 
POMC tM LAVOL OMS DLAVEOUDALL, ameed clic vsinaineie chante tales znieiyte fei 4 whens inlets 39.42 
\ ( Sprayed jOPER GER ety A i 493 23.53 
Treated: with} Hondon purple. ces cscs ccs oss ; 
l Unsprayed part.... 413 29.30 
Par Cent 1h 1avor Of BOTAY OU. DAT seo cel emecuiras turing Bela olelea et fUn ‘aetel ciate 5.77 
: COMMEK 
fon tye he : ‘ Sprayed part....... 294 9,22 
Treated with “ Zoektein poison”’............. CONMEK 
Unsprayed part.... 112 38.39 
RSRCON TID TAVOM OLS PLA VOC Alt sc ssiwladiersetes sue gieterawinls dete lie Urabe allo bese 99.17 

















* The trees treated were the same ones as were treated for the apple 
scab, as described in the article on ‘Experiments with Fungicides,’’ the 
poisons being added to the same water, and the two substances applied at 
the same time. The Paris green was applied with soda hyposulphite, the 
London purple with potassium sulphide and the ‘“‘ Zoektein poison ’’ with 
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It appears that in this trial the Paris green was most effectual, 
and the ‘“ Zoektein poison” next. The foliage of the trees treated 
with the latter blackened somewhat after the spraying, probably 
due to the dissolved arsenic. A similar effect was observed last 
season when the solution was applied at double the concentration. 
It would have to be diluted still more before it may be safely 
used. 

The wide variation in the percentage of infested fruits in the 
unsprayed parts of different trees suggests that the more common 
method of using check trees for comparison with treated trees 
may be quite unreliable. 

The trees used were considered the best ones available for the 
experiment. Unfortunately they did not yield a good crop of 
fruit. The numbers presented are too small to make the experi- 
‘ment conclusive, but the results have a value as furnishing addi- 
tional data upon this important subject. 


POTASSIUM SULPHIDE FOR INSECTS. 
For the Currant Worm. 


As noted in the article on “Experiments with Fungicides,” in 
this report, potassium sulphide when used as an application for 
the gooseberry mildew appeared to materially diminish the injury 
wrought by the currant worm, Nematus ventricosus Klug. The 
moment the spraying commenced upon a busli, all the worms 
‘feeding upon it dropped to the ground as if paralyzed. The 
solution did. not, however, appear to be fatal to them, as they soon 
recovered their activity and disappeared. The sequel showed 
that they did not return to the sprayed bushes to any great 
extent. At least these seemed to suffer no injury from the worms, 
while the unsprayed rows adjoining were nearly defoliated by 
them, although these rows, in common with the sprayed ones, had 
received at least two applications of an arsenical poison. 


For the Codling Moth. 


The observation noted above with reference to the currant 
worm suggested the question if the potassium sulphide had not 
also proved beneficial in repelling the codling moth on the trees 
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-upon which it was used as a preventive of apple scab. A careful 


examination was therefore made in the case of the crab apple 
tree mentioned in the article on “Experiments with Fungicides,” 
with reference to the relative injury from the moth on the sprayed 
and unsprayed parts. The results were purely negative. More 
fruits were found to be infested on the sprayed portion of the tree 
than on the other. 

For the Cabbage Maggot. 

_ At the suggestion of State Entomologist Lintner, potassium 
sulphide was tested for the cabbage maggot, larva of Anthomyia 
Brassice (Bouche). An ounce of it was dissolved in a gallon of 
water at a temperature of about 100° F., and, when cold, two 
teaspoonfuls of the solution were poured aon the stem of each 
plant. , The first application was made May 5, which was before 
the plants had manifested any injury from the maggot. At this 
strength the plants appeared to suffer somewhat, hence the later 
applications, made May 21 and June 5, were reduced to one-fourth 
o an ounce to the gallon, and about a gill of the liquid was poured 
about each plant. On June 6 examination showed that the plants 
were suffering from many live maggots, and there were no indica- 
tions that the treatment has caused any diminution in the number. 

We may conclude, therefore, that while potassium sulphide 
may have no value as a preventive of injury from the codling 
moth or cabbage maggot, its value as a fungicide for the goose- 
berry mildew is enhanced by the fact that it acts as a more or less 
complete repellaxt for the currant worm. 


OTHER APPLICATIONS FOR THE CABBAGE Maaaor. 


™, Besides the test for the cabbage maggot noted in the preceding 
paragraph, trials were made with common salt in solution at the 
rate of four ounces to the gallon, McDougall’s sheep dip diluted 
with five parts of water, the ‘ Zoektein poison” at the rate of an 
ounce to five gallons and kerosene used in its-pure state. The 
results were negative so far as their practical value is concerned. 
The first produced no visible effect, the second apparently failed 
to injure the insects, but was fatal to the plants, while the third 
and fourth were fatal to both. 
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EXPERIMENTS WITH KEROSENE. 
In Its Pure State. 


Strange to say, kerosene in its pure state appears entirely harm- 
less to certain plants, while it is fatal to others. I was surprised 
to learn that florists sometimes use it for ridding the coleus from 
the mealy bug, Dactylopius adonidum Linn., and Mr. Hunn has 
tested it for this purpose in the Station green-house with very 
satisfactory results. Although the coleus does not appear to be 
particularly hardy, a plant of the Verschaffelti1 variety was 
sprayed with pure kerosene to such an extent that the foliage and 
stem were thoroughly covered with the liquid without any injuri- 
ous effect ensuing. This suggested a series of trials with pure 
kerosene for insects on out-of-door plants. Accordingly, on June 
6, tests were made with it upon the foliage of the roseg grape, 
peach, currant, gooseberry, potato, tomato and pea, and the appli- 
cations were repeated once a week on most of these plants for 
several consecutive weeks. The oil was in every case sprayed 
upon the plants with the atomizing bellows. The potato and 
tomato foliage were quite unable to endure a single application ; 
that of the gooseberry shriveled slightly under a copious spraying, 
but that of the rose, grape, peach and pea endured repeated 
sprayings without apparent injurious effect. The kerosene proved 
a most effectual destroyer for the rose-leaf hopper, Tettigonia rose 
Harris, that so often infests the leaves of roses. 

It must not be understood, however, that the use of pure 
kerosene is here recommended for general use as an insecticide 
upon any plants. The facts are given merely as suggestions 
which may lead to valuable results through further and more 
elaborate experiments conducted hereafter. 


Kerosene Atomiaed with Water. 


The success that has been so largely claimed for the kerosene 
emulsion suggested the question if kerosene might not be .so 
atomized with water by means of special apparatus that the 
dilution accomplished by the emulsion would be practically 
attained. The water and oil added with the emulsion probably 
evaporate from the foilage soon after the application, leaving only 
the soap. It would appear entirely possible then, that if the 
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water could be as intimately commingled with the oil during the 
process of application as is accomplished in the emulsion, the 
same end would be attained without the annoyances incident to 
forming and applying the emulsion, which are by no means incon- 
siderable, | 

Experiments in this direction were carried far enough to show 
that there are no mechanical difficulties in the way of atomizing 
kerosene and water at the same operation. To the Woodason 
atomizing bellows a small cup was attached directly in front of 
the fount for holding the liquid to be atomized. From this cup 
a very slender copper tube was passed through the side of the 
fount where it entered the larger tube that ccnducts the liquid 
from the fount to the mouth of the bellows. It then curved 
upward, passing through the center of this tube as far as the 
mouth of the bellows, where both came to an end at the same 
point. Kerosene was then placed in the added cup and water in 
the fount. On working the bellows the liquids are atomized 
together. The proportion of kerosene emitted will depend upon 
the relative diameters of the two tubes, but it may also be regu- 
latéd by the relative depths of the liquid in their respective founts. 

A better way would be to use but a single fount and to divide 
this into two parts, one for kerosene and the other for water. 
This would permit the mouth of the bellows to be brought nearer 
to the plant to be atomized. 

This apparatus was used on many plants in the green-house 
for the mealy bug and scale insect with excellent success. 
It was also used for the aphis on the apple and for the leaf- 
hopper on the rose. For these it was effective so far as the insects 
were within reach, though in one case when used on the apple 
tree the foliage was somewhat injured. Ina single test for the 


potato beetle it did not kill all of the insects. The susceptibility 


of the potato plant to injury from kerosene renders this method 
of treatment for the potato beetle of very doubtful value. 


Tae Bean PLANT AS A REPELLANT FOR THE STRIPED CUCUMBER 
BEETLE. 


Early in the present year an item was circulated in the agricul- 
tural press to the effect that common garden beans planted with 


the seeds of melons and other cucurbits had in certain cases 


\ 
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proved a very simple and effective means for repelling the 
striped cucumber beetle Diabrotica vittata (Fabr.). The experiment 
was tried on quite an extensive scale, but the results showed the 
expedient to be at best of doubtful value. The attacks of the 
cucumber beetle were not serious at this Station the past season, 
but many of the insects were found in immediate proximity to the 
bean plants. | 
THe Turnip FLEa-BEEr Le. 

For a note in relation to a method of protecting the cabbage 
plants from the turnip flea-beetle, Phyllotreta striolata (Fabr.), see 
article on The Cabbage, in this report. 


A Traut oF Host Nozzzes. 


The importance of some efficient spraying apparatus for dis- 
tributing insecticides is becoming more and more appreciated by 
gardeners and fruit growers. As the success of any apparatus 
depends largely upon the nozzle used for distributing the lhquid, 
and as several different forms of this necessary appurtenance have 
recently been placed upon the market, it was thought advisable 
to make a comparative test of the kinds that have been specially 
recommended for insecticide work. 

The Climax nozzle, furnished by the Nixon Nozzle and Machine 
Company, of Dayton, Ohio, forces the stream through a disk of 
brass wire cloth, which breaks the jet into a spray of which the 
fineness is made adjustable by varying the mesh of the wire cloth. 
Where a sufficient head of water is available, this nozzle is capa- 
ble of making a finer spray, considering its volume, than any other 
I have tested. For trees of medium size it must be regarded as 
one of the best. By removing the section containing the wire- 
cloth disk, it throws a constant stream and may be used as an 
ordinary hose nozzle. 

Three forms of nozzles were tested that are designed to furnish 
a spray. which may be adjusted to suit all kinds of work. One of 
these was the “ Graduating Spray ” nozzle, sold by the Field Force 
Pump Company, of Lockport, N. Y. The other two were the 
“Lowell Improved Spray Nozzles,” Nos. 1 and 2, received from 
Mr. A. Hallowell, Lowell, Mass. For producing a moderately fine 
spray, and especially one that is projected to a considerable dis- 
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tance, all of these worked well. Two of them, however, viz., the 
first named and the No. 2 Lowell Improved, did not appear well 
adapted to create a fine and uniform spray. The difficulty 
appeared to arise from a mechanical defect in their manufacture, 
owing to which the stream when made very thin would not 
emerge from the whole circumference of the disk at once. The 
No. 1 did not show this difficulty and was capable of producing 
all gradations, from a very fine spray to a simple jet. 

It seems to me doubtful if any of the nozzles here mentioned 
is superior for use on high trees to the “Boss” nozzle, mentioned 
in a previous report.* 


AN EXPERIMENT With Homet-Grown PYRETHRUM. 


Seeds of Pyrethrum rosewm, the plant from which the so-called 
Persian or Dalmatian insect powder is manufactured, were a few 
years since quite extensively distributed by the Department of 
Agriculture for trial in various parts of our country. The reports 
ef the Department do not indicate that much attention was paid 
to them by the recipients. A package of seed from this source 
was received by this Station and planted in the spring of 1887. 
The plants did not bloom the first season and were counted as a 
failure. Contrary to expectations, however, they endured the 
winter without apparent harm, and early in the spring started a 
vigorous growth, which was soon followed by a profuse crop of 
blossoms. 

It has been stated + that this plant, when grown in America, 
has been found to possess little of the poisonous property that 
renders it valuable as an insecticide. In order totest the truth of 
this statement, a quantity of the unopened blossoms was gathered 
and dried ina shaded part of the office, after which they. were 
pulverized ina mortar. The strength of the powder as compared 
with samples of Buhach, an insecticide made from another species 
of Pyrethrum grown in California, was then tested by putting two 
erams of each ina large fruit jar, introducing live flies into the 
jars and noting the time required for the insects to become para- 
lyzed. In seven trials, the flies placed in the jar containing the 








*See Report New York Agricultural Experiment Station, 1885, page 219. 
+ Revue Horticole, 1888, page 148. 
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home-grown powder fell first four times; those in the one con- 
taining the Buhach twice, and in the other trial both fell together. 
It should be said that the Buhach powder used was taken from a 
box that had been purchased some months before, from the New 
_ York agent of the Buhach Producing and Manufacturing Com- 
pany, and that had been opened, but the cover fitted tightly and I 
do not know that it had ever been left off for any length of time. 
The sample used was undoubtedly pure, but had probably lost | 
some of its original strength. Its odor, however, indicated that 
it was still in good condition. On the other hand the Buhach was 
undoubtedly ground much finer on the average than the home- | 
made powder. The latter was of a light-brown color, and its odor 
reminded one somewhat of that of the may weed, Maruta cotula, 
being quite distinct from.that of the Buhach. 

The plants of Pyrethrum rosewm mentioned above continued to 
blossom abundantly for several weeks, and would possibly have 
yielded more flowers than they did had none been permitted to 
form seed. At date (November 5) they are still alive and appar- 
ently in excellent condition, each having a large tuft of foliage 
which is still fresh. The flowers, which are very showy and of 
various colors, were much admired by visitors. Indeed, the plant 
is well worth growing for the beauty of its blossoms alone. 


SUMMARY. 


In a limited trial Paris green was more effectual than the 
“‘Zoektein poison” or London purple as a preventive from injury 
by the codling moth. 

Potassium sulphide has some value as a preventive of injury 
from the currant worm. | 

Kerosene, used in its pure state, was not injurious to the foliage 
of some plants, as the coleus and rose, while it was fatal to that 
of others, as the tomato and potato. 

Kerosene may be successfully atomized with water by means of 
of simple apparatus. Its value as an insecticide when applied in 
this way was not definitely settled. 








New York AGRICULTURAL EXPERIMENT STATION. 153 


e 


EXPERIMENTS WITH FUNGICIDES. 


Potassium sulphide for the gooseberry mildew. 
Potassium sulphide contrasted with soda hyposulphite and 
calcium sulphide for the apple scab. 


PorassiumM SULPHIDE FOR THE GOOSEBERRY MILDEW. 


At the suggestion of Dr. J. C. Arthur,* formerly botanist to the 
Station, a series of trials was made with potassium sulphide as a 
preventive of injury from the disease of the gooseberry plant 
- commonly known as “ mildew,” and due to a fungus parasite known 
to science as Sphwrotheca Morsuve B. and C. The substance was 
applied in solution at the rate of one-half and one-fourth ounce to 
the gallon respectively, commencing May 3, or as soon as the 
leaves had begun to expand, and the application was repeated 
after every hard rain until July 24, nine sprayings having been 
made inall. The experiment was made upon a row of the Industry 
gooseberry containing five plants, and upon a plat of seedlings 
numbering 282 plants. 

Toward midsummer the effect of the spraying became dis- 
tinctly visible in the deeper green foliage and more rapid growth 
of the treated plants. On June 23 the two plants of the Industry 
gooseberry that received the sprayings were noted as being 
entirely free from mildew, with the exception of a trace of 
it observed on a single fruit, while the three not treated were 
quite badly affected. The fungus appeared as a downy coating 
near the termini of the new shoots and also upon the berries. 
The new growth as well as the crop of fruit was very perceptibly 
greater on the treated plants. At this time the bed of seedlings 
had not been perceptibly attacked by the fungus. 

On July 16 the seedling plants were found to be consid- 
erably affected, and an examination showed that in the row 
treated with the sulphide, at the rate of half an ounce to the 
gallon, only one plant exhibited signs of mildew out of a total of 
sixty —about 1.7 per cent; in the row treated at the rate of 
one-fourth ounce to the gallon, three plants were affected out of 


* For results secured with this substance by Dr. Arthur in 1887 see 
Report New York Agricultural Experiment Station, 1887, pp. 348-52. 
20 
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forty-three — about 7 per cent, while in 133 plants not treated, 
fifteen were affected, or about 11.3 per cent. 

As these plants were all seedlings from native varieties, and are 
not all subject to mildew, these figures are only an indication of 
the effects of the treatment and not a proof, for I do not. know 
how many plants in the treated rows would have been affected 
had the applications not been made. There could be no question, 
however, as to the benefits resulting from the treatment. The 
sprayed rows were conspicuous for the richer green of their foli- 
age as far as the plantation could be seen; and the row receiving 
the stronger solution showed somewhat greater vigor than the 
other. A part of this benefit, however, probably resulted from 
the influence of the sulphide in destroying or repelling the cur- 
rant worm,* as the treated plants were noticeably less injured by 
this insect than the others. A part also may have resulted from 
the fertilizing effect of the potash applied. 

In the latter part of the summer, after the spraying had been 
discontinued, the mildew increased on the treated plants, showing 
clearly that the applications were beneficial, and also that they 
must be continued throughout the growing season to confer 
their greatest benefit. 


‘ e 
Sopa HyposuLPHITE CONTRASTED WirH Porasstum SULPHIDE AND 
CALCIUM SULPHIDE FOR THE APPLE SCAB. 


In former reports +t are given the results of experiments with 
soda hyposulphite for the apple scab, Fusicladium dendriticwm 
Feckl. From these it appears conclusively that this substance as 
used, acted beneficially, but that it was not a complete remedy for 
this disease. It is very desirable that some substance be found 
that will prove more effectual in destroying the fungus without 
causing greater harm to the foliage. Two other compounds of 
sulphur, viz., potassium sulphide and calcium sulphide, were there- 
fore tested the past season. The first trial was made with the 
potassium sulphide in solution, at the rate of half an ounce to the 
gallon, upon the crab apple tree treated for three seasons pre- 








*See note on Potassium Sulphide as a destroyer of insects. 
+See Reports New York Agricultural Experiment Pion | 1885, pages 
231-2; 1886, pages, 177-8; 1887, pages 99-101. 
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ceeding with soda hyposulphite, as described in the experi- 
ments cited. 

The spraying, which was done with the so-called Little Gem 
force-pump fitted with a “Climax” nozzle, was made upon the 
west half of the tree only, and was commenced May 10, just as the 
leaves were expanding, and repeated after every hard rain until 
July 24 eight applications having been made in all. 

The tree blossomed alike, apparently, on both the sprayed and 
unsprayed portions, but the crop of fruit matured was much 
larger on the sprayed part and, as the following figures will show, 
was of much better quality. 

On September 12 a quantity of fruit was picked from the 
sprayed and from the unsprayed parts of the tree and each lot 
assorted into three classes, in order to determine their relative 
injury from the disease. In the first quality were put only fruits 
nearly or quite free from scab; in the second, those that were 
considerably scabby, but not so much as to distort their form or 
prevent them from acquiring their normal size and.in the third 
those which were distorted in form or diminished in size by the 
erowth of the fungus.* The results secured were as follows: 











Number | Percent | Percent | Per cent 
of fruits | in first | in second] in third 
examined.| quality. quality. quality. 

















dy 72 iTS NR Te Sad Seats i oa 1,560 75.9 22.6 1.5 
RNTVOC WAL is eM bis ee kbs vs ener cdd wed ens 627 46.9 45.3 7.8 
[ade i ee ee 


More than 627 fruits did not mature on the unsprayed part of 
the tree. On the sprayed part, however, many more than 1560 
might have been gathered. If we ascribe the larger crop on the 
sprayed part to the influence of the application, it is evident that 
_ the figures express but a small part of the benefit resulting from 
_ the treatment. Aside from the difference in crop, the fruits on 
the unsprayed portion were inferior in size to those on the other 
part. 





} * This classification is necessarily somewhat arbitrary, but as the assort- 
_ ing was done with care, it is believed that the figures represent the true 
proportions of the amount of injury wrought by the scab. Almost all the 
fruits were somewhat scabby in the cavity about the stem, but if not 
affected elsewhere this did not exclude them from the first quality. 


156 REPORT OF THE HORTICULTURIST OF THE 


A comparison of the results secured the past season with 
potassium sulphide, with those secured on the same tree in 1885 
and 1887 with soda hyposulphite, would indicate that the former 
proved the more effectual. Such a comparison, however, may not 
be just. 

In a second trial, ten trees of the Fall Pippin apple were treated, 
as above described, with solutions of three compounds of sulphur, 
viz.: soda hyposulphite at the rate of an ounce to ten gallons, 
potassium sulphide at the rate of half an ounce to the gallon, and 
calcium sulphide in a saturated solution, the sprayings in every 
case being made on the same day and in the same manner. The 
trees were divided into three series, the first, fourth and seventh 
forming one series, the second, fifth, eighth and ninth forming the 
second, and the third, sixth and tenth the third series. The first 
spraying was given June 5, by which time the leaves were well 
expanded. Other sprayings were made June 16, June 27 and July 
2, each of which shortly succeeded a hard rain. 

On September 21 the fruits on the sprayed and unsprayed 
portions of each of the ten trees were picked, with the exception 
of a belt about three feet wide across the center of the trees where 
the sprayed and unsprayed parts were supposed to meet. The 
apples were then assorted into three qualities, as described in the 
case of the crab-apple tree, with the following results: 
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From this trial it does not appear that the potassium sulphide 
was decidedly more effectual than the soda hyposulphite, although 
as applied it contained about fifteen times as much sulphur. The 
soda hyposulphite as applied injured the foliage somewhat, and 
evidently could not be safely used in a stronger solution. 

The calcium sulphide* apparently did no good whatever. This 
substance is only very sparingly soluble in cold water, which may 
account for its inaction. The fact that the sprayed part, when 
treated with this substance, showed so much greater percentage 
of injury than the unsprayed, throws a possible doubt over the 
whole trial, for we can not suppose that this compound of sulphur 
could have favored the growth of the fungus. 


CONCLUSIONS. 


The results of these tests appear to warrant the following 
conclusions : 

First. That soda hyposulphite and potassium sulphide as applied 
proved beneficial in preventing injury from the fungus. This 
conclusion is strengthened by the results secured in previous 
experiments already cited. 

Second. The tests do not prove that the greater amount of 
sulphur added in the potassium sulphide, as compared with the 
soda hyposulphite, rendered this substance the more effectual, 
though there are indications in this direction. 

Third. That calcium sulphide is of little or no value for the 
purpose used. 

Fourth. That while further experiments are needed to furnish 
data from which we may compute the actual benefits conferred by 
the treatments, the indications are that the good accomplished 
was sufficient to warrant the slight cost of the materialst in the 
ease of orchardists who spray their trees for the codling moth. 











* Calcium sulphide was also used for the gooseberry mildew, but without 
perceptible effect. 

7 These substances may be purchased at the drug stores, the soda hypo- 
sulphite at six to ten cents per pound and the potassium sulphide at 
twenty-five to sixty cents per pound, according to the quantity and place 
of purchase. The former is readily soluble in cold water, the latter is 
better dissolved in a small quantity of warm water and then added to the 
water used for spraying. | 
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THE POTATO—A TEST OF VARIETIES AND REPORT 
OF EXPERIMENTS. 


A test of varieties. 
Cuttings versus whole tubers of the same weight. 
Sprouted versus unsprouted seed tubers. 
The influence of treatment of the seed tuber upon the earliness 
of the crop. 
Fertilizer below versus fertilizer above the seed tuber. 
The consumption of the seed tuber by hi plant. 
Conclusions. 
A TEST OF VARIETIES. 


Forty-nine of the varieties of potato grown at the Station in 
1887 were planted again the past season with forty-eight varieties 
or seedlings not before tested. 

Observation has convinced me that in our former tests of varie- 
ties of the potato, the number of eyes planted has, in nearly every 
case, been too small to give reliable data as to the comparative 
productiveness of different sorts. The past season, therefore, the 
number was largely increased, except in a few cases, where only 
one or two tubers were sent for trial. 

The forty-nine varieties grown in.1887 were planted on soil in a 
moderate state of fertility, but well-dressed in the spring with 
stable manure. The seed was single eyes, placed one foot apart, 
in drills four feet apart, and was covered with two large or three 
small hoefuls of earth. 

The eighteen sorts not before tested were planted in the garden 
on very fertile soil, the seed, which was single eyes, being placed 
one foot apart as in the other case, but the drills were three and a 
half feet apart. 

As in former reports, the yields given in the table are calcu- 
lated on the basis of one hundred hills. As the eyes planted 
were, 11 most cases, nearly one hundred, such a calculation multi-- 
ples the errors but slightly. As the varieties tested in the garden 
can not strictly be compared to the others, the data for these are 
given by themselves. 

A somewhat less accurate but more lucid method of presenta- — 
tion has also been adopted for the benefit of those who do not 
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care to study results from the table. The horizontal lines repre- 
sent the comparative merchantable yields of the different varie- 
ties and are based on the figures given in the table. The yield 
per acre given at the right, which is necessarily only approxi- 
mately accurate, also represents the merchantable product, but 
the number of bushels is calculated on the exact yield secured 
from the different rows in order to reduce errors to the minimum. 

‘In the varieties in which the date of dying of the tops is not 
noted, the foliage continued green until the first hard frost, which 
occurred October 12. 

The different varieties were tested upon the table, so far as time 
permitted. 


REPORT OF THE HORTICULTURIST OF THE 














160 
piantod: 

Alexander Prolific Montreal........... May 10.. 
AMOTICRI sie: segh eccs cmeGre ciel wane ets May 10.. 
A rrintel FuOBG is ii ata ios fittnes emaiaaeeneu ese May 10.. 
Baraboo waite. ysis vases ecaius ss May 10.. 
Brown, Beauty. sites viekescsciecs.ss cnn yen May 10.. 
Brownell’s .NosG6)02. i)s0 cc pack tebec asi May 10.. 
Buffalo Bill..... Wi dctateciNeler te meted Sten Gia ioe May 10.. 
Canada Prince: Alberts ic: oo decec se teen May 10.. 
Charles Downing s.csccidsceinsicncie sac ce May 10.. 
Crane’s June Hating..............00005 May 10.. 
OTane’s GOper: s.cvias os vices slew ese wenisls May 10.. 
Orowild OWOles: cccvs 0s) eh hoes ceeed se May 10.. 
Dakota WhHitesames scenes teue cee iG May 10.. 
Dela wares. os ccscigalda sce vbieus oon begeate May 10.. 
Marly AL DUO caters sees viogadealeestaat May 10.. 
Barly, Dunham tas cacw civ sheets May 10.. 
Barly Modenass.. os cit cents x view ee cscwasies May 10.. 
War lyiOHiauiss vas cauldck oer pies any awawter May 10.. 
Marly Puritans. onanicet vests at ccnienees May 10.. 
General McClellan...............2-06- May 10.. 
Groen Morintains Aces less ses May 10.. 
Hampden Beaubyei.ijecsasiers bdleine ce ces May 10.. 
James Gi Blaine. hee sites seve aden’ May 10.. 
King si xcelsiOr.g coc osm s cele wakcaahuctelers May 10.. 
TAINO ETO ae cats ate eee ie ee anita te wise oto May 10.. 
TOM DAL sade ak sesshine Maciwen le Meise ee ere May 10.. 
MONIbOr 00.2. eb ccc weaeecsceeccsctess May 10.. 
MOrnitig SGAEs succes od te areeealen cisiesec, May 10.. 
Morrell’s Seedling... ........2-ese. ones May 10.. 
New Oueen suieecscedeweee teh eu ebrmesh May 10.. 
Norway Mountain Rose................ May 
POCA cake tae de oes waco ee rua es May 10.. 
POLIS. Mea uaa dap aida satehelea ire eae May 10.. 
Putman’s) Pavoritece ws cccs< suave ssecies May 10.. 
Sibley’s Monroe County Prize......... May 10.. 
Snow Qaeen. sy kale eines ie elnes May 10.. 
Serato ls Uso salamat ciadeie ates or May 10.. 
Sunlit Star...... ible eievale sre diualtan ene nioe May 10.. 
POY WAM. siapueate ce tietter dave wirisia elses etl eiien May 10.. 
TPHOPDULTN eles wats eaten BAe cor hea May 10.. 





1053 


planted. 


Number of eyes 





90 
W7 
90 











Tops 
dead. 


Sept. 13.. 
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CALCULATED ON THE BASIS OF 
ONE HUNDRED HILLs. 























1 
BE | ofmer,|_2| weuth. |g 
ahs e a 
Zz = a 
Lbs. Ozs. Lbs. Ozs. 
18} 35 9 | 407| 6 7 2 
139| 52 8 | 256] 6 7 2 
106 | 35 29| 53 uy} 2 
sag vg) ms) a9 5°°8 3 
36| 9 284| 204) 25 9 3 
58 | 11 103%| 307| 33 1 2 
e2| 18 1 | 304] 3 ag! 8 
244} 34 116] 488] 55 9 2 
144] 37 316| 367| 55 2 
167 | 45 13%| 4e7| 68 1 2 
ao} 9 7°) 162} aay ig Ws 
159 | 43 14%] 576| 7 31] 2 
156} 52 12%] 370] 76 15 
192} 88 14 | 316/104 7 1 
144/ 44 7 | 440] 64 1 
62/19 7 | 362| 43 14% 
153 | 50 13}4| 407} 91 103% 
00 | 23 144] 249] 33 1 
174| 52 3%] 470] 78 1 
150| 57 1296] 204] 74 1 3 
200} 95 .41¥6| 362/115 4%] 3 
178 | 57 12%] 3871 7 13%] 3 
153 | 43 514 | 369] 56 1034 
210 | 74 is} 341] 99 7 3 
179} 68 514] 359| 91 10%]. 2 
137 | 91 13%] 349/109 1%] 38 
107 | 33 143% | 313] 47 12%] 2 
219| 92 3] 350/105 9 2 
140| 52 8 | 266! 65 
144} 66 184 | 382] 85 134] 2 
96| 23 14%| 327] 40 4% 
au |-72 19%] 596/111 15 2 
9} 46 64] 497] 75 13% 
199] 67 3%] 470| 90 13%| 4 
166 | 66 15 | 341] 87 126] 2 
131| 39 7 | 378] 58 14% 
272/110. 416] 563] 148 54 
129 | 40 9 | 318| 57 IZ] 2 
173] 64 7 | 367] 89 23% 
17! 50 «9 «| agg! m7 2 
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Date 

planted. 
Phrunderval bic pers vec teenies geil May 10.. 
TVFIA TEE MLD lO wil oiicel. cee « ote e ee tee May 10.. 
PWWOD is HAT Lye cans acculae ceeins ios ier edie May 10.. 
VV DIES LESOATLY 'os ate'sinreicie a1 prentiajajeis.cteralby nee et May 18.. 
White Beauty of Hebron.............. May 18.. 
PWV ite TROTIMUG Aes dose Ge tometee esse May 18.. 
WV HbO MLO merits 4 diuidow coeateteis Malereeie May i8.. 
BOW AGO) VV EEE POL Gene Ae iu airless ee sie sel vip ielene valine May 18.. 
PV OROTINECO Hele crcl Sartore ate,clee ceniascla’s shires May 18.. 
Marly King! eet ork obauieie varacioan yeas April 28.. 
Rely OXTOLGs eee a ceise\Acielsse salen et oelas May 16.. 
Harly Standard.....-......2...-.025+++- April 28.. 
Governor Woraker c's.) jesse cases os ole April 28.. 
Mooer’s Dakota Seedling..............| wsse-sseee, 
Mire Mora kor: Gol aswsinctrsine tes ueicion ns April 28 
Now Wide A wake ..ciiycsi ds cecicntiales’s April 28.. 
ING LONG aba aa alae ties eish evel tains olane' sisseite » April 28 
ORO PUNION Hirose aomemlemestel a aiteltoes April 28.. 
Ohiag Centennial. ..Getwes stercstsccsees April 28.. 
CGAL eee noe aie tua loloe sales Mie wow is April 28.. 
rey Vika T ie iets ee aol sist eraidiare ogee, suntouele s. April 28.. 
Rural New Yorker No. 2.......... .....{ April 28.. 
Stamp ofthe Worlds. oo selec. ens Mey 18.. 
IWAMdROMSUNO:idspe ese moeercpeu antes sot eleas April 28.. 
Seedling from C. E. Angell, No. 79....| May 21.. 
Seedling ‘‘No. 88,” from W. A. Burpee,} April 28.. 
Seedling from J. J. H. Gregory........ May 11.. 








Number of eyes 





18 


96 
20 


96 


72 


72 


15 


21 


34 


15 


planted. 


CALCULATED ON THE BASIS OF 





ONE HUNDRED HILLs. 

















re i bs 
dead BS Weight 2 1 = 
o£ | of mer- 5 otal = 
FE chantable. z A | weight. 2 
Z° 5 s 
pA NM a le SCRA? Seen teh, 
Lbs. Ozs. Lbs. Ozs. 
enna | 210} 78° 1444] "44 ] 129 7 
Sept. 22..| 107} 24 234] 458| 53 14g] 4 
Oct. 5 ie 1s} 2 
SY te 164] 83 514| 244] 93 uy] 4 
Oct. 5..| 109] 38 14%] 256] 55 . 
Bypass en 170| 70 9 | 2683) 82 3%! 3 
Sept. 29..) 184] 60 13%} 350] 78 93] 3 
Sept. 29..| 222| 72 12%| 527/112 1%! 2 
Sept. 20..| 116] 35 13%] 427| 75 4%] 2 
Oct. 6. 52] 15. 184} 144] 20. 5 2 
Oct. 5..| 199] 56 15 | 417| 7 124] 2 
Aug. 31..| 133 }.23 154 | 425] 44 12% 
Aug. 31..| 258/103 6%] 400 | 118 2 
Sept. 24..} 70/ 10 275 2 8 
yooh }| 117 | 23 1614] 775) 70 1314 
Aug. 25..| 36] 5 14%/| 158] 13 3 
jperore}| 144] 36 13 | 457] 68 
ree i 91] 23 44] 173] 27 13 
{ Before i) 193] 26 10% | 547 | 55 
; eee }| 133 | 25 752| 65 746 
j Before} ) 256 | 69 13%} 562| 93 6 | 4 
pines! abe 308 | 128 131¢ | 377/130 14%! 1 
aK ee 296 | 86 74] 479| 106 25 2 
Aug. 25 100 | 44 234] 600] 76 103% 1 
da ater rot Bt CLE Bae eS EE NG HA 
te we 125 | 33 54% | 287/ 422 um] 2 
Sept. 10..| 100| 25 253 | 36 1034 
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The marked differences in the prolificacy of varieties grown 
under apparently equal conditions is most striking, and suggest 
to what an extent the profits or losses of potato-growing may | 
depend upon the variety planted. 

In addition to the above list, seven seedlings kindly sent to the 
Station by Mr. Charles F. Waugh, of Ovid, N. Y., were grown, 
two of which possess some promise. The yields of these are not 
reported in the table because the seed tubers arrived so late as to 
make the results quite incomparable with those of earlier plantings. 


CONDITIONS OF THE EXPERIMENTS. 


Except when otherwise stated, the potato experiments here 
detailed were performed on the main experiment plats of the 
Station, but in each plat alternate rows or drills were devoted to 
the different treatments under trial. This was done in order to 
eliminate the influence of soil variations in the different plats. The 
rows or drills were four feet apart, and there were eight to each 
plat, making four duplicate pairs. These rows or drills were 132 
feet long in the tenth-acre plats and sixty-six feet long in the 
twentieth-acre plats. 

These ptats, which were in rather poor condition as regards 
fertility, were well plowed and harrowed, after which they were 
marked out with the ordinary corn-marker, and the marks were 
traversed with the corn-plow, making shallow furrows, in which 
the tubers or cuttings, in every case of the White Star variety, 
were dropped. The latter were then stepped on by the dropper 
and covered with two large or three small hoefuls of soil, when 
the hill was stepped on by the coverer. The plats were culti- 
vated as often as they appeared to require it, until the tops 
commenced to spread, and at the last cultivation the rows or drills 
were hilled slightly to prevent the tubers from protruding out of 
the soil. The potato beetle was mastered with London purple 
mixed with land plaster. } 


CUPTINGS Versus WHOLE TUBERS OF FHE SAME WEIGHT. 
Object of the Expervment: To ascertain if anything is gained by 
cutting tubers for seed. 
An experiment was made in 1886 and repeated in 1887* with 


1 aes 








*See report New York Agricultural Experiment Station, 1886, pp. 151-3; 
188%, pp. 86-7. | 
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whole tubers of various sizes as compared with cuttings, of which 
the average weight was the same as that of the whole tubers. 
The results not appearing conclusive, this experiment was 
repeated the past season on a larger scale, the area devoted to it 
comprising twelve main plats of one-tenth acre each — designated 
on the Station chart as B 2-4 and 6-14 inclusive. 

In preparing the seed, the number of cuttings required for one 
row was first made and their weight noted. The same number of 
whole tubers of nearly uniform size was then picked out and 


f; weighed. lf their weight exceeded that of the cuttings the larger 


ones were replaced with smaller until their weights were equal, 
and vice versa. 

The plats were planted May 2, the tubers or cuttings being placed 
twelve inches apart in the drills, and the crop was harvested October 
10 and 11, at which time the tops were, with the exception of an 
occasional stalk, entirely dead. 

In the following table the aggregate merchantable and total 
yields of the four rows planted with the cuttings and with the 
whole tubers in each plat are given separately, and also the differ- 


ences in favor of each. The size of the cuttings planted in the 


different plats is noted at the right. 
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As appears from the table, in five plats the yield from the 
cuttings exceeded that from the whole tubers, while in the same 
number of plats the reverse was the case. In two plats the mer- 
chantable yield was greater from the cuttings, while the total 
yield was greater from the whole tubers. The sum of the 
differences shows an excess of merchantable tubers in favor of 
the cuttings of 784 pounds, while the total yields were equal. 
This indicates a slightly greater tendency of the whole tubers 
to produce small potatoes. When we take into consideration, 
however, the amount of ground covered by the experiment 
(one and one-fifth acres), it is evident that these differences are 
too small to be seriously considered. Two series of plantings of 
six-tenths of an acre each could hardly be expected to yield more 
nearly equal amounts, even if similarly treated in all respects. In 
1886 the result of a similar experiment showed a slight differ- 
ence in favor of the cuttings. The average of the experiments, 
however, does not warrant the conclusion that either method of 
seeding is more conducive to yield than the other. 

It is possible that the number and magnitude of the experi- 


_ ments are not sufficiently large to justify a final conclusion, but so 


far as their teachings go, we may infer that, under conditions like 
those of the Station, little or nothing is gained by using cut pota- 
toes for seed, while the labor of cutting and the greater market 
value of the larger tubers may constitute a positive loss. 


SPROUTED VERSUS UNSPROUTED SEED TUBERS. 


Object of the Experiment: To ascertain the loss in crop that 
results from planting sprouted tubers. 


A Plat HKaperiment. 


Last March, before the potatoes in the cellar had commenced 
to sprout, a sufficient quantity of seed tubers of medium size were 
selected to plant four plats of one-twentieth acre each. The 
tubers intended for each row were selected separately, and in 
order that each pair of rows might be strictly comparable, they 
were so selected that the number and weight of the tubers in the 
two rows were equal. The seed tubers intended for one row of 
each pair were then placed in a covered box in the office attached 


| 
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to the green-house, where the warm and moist atmosphere caused 
the eyes to start rapidly, and the others were deposited in a 
cooler part of the cellar. 

On May 9 the tubers of both lots were cut site halves length- 
wise and planted on main plats F 13-16 inclusive, the cuttings 
being placed two feet apart. At this time the shoots on the tubers 
taken from the green-house office were four to six inches long, 
while in those taken from the cellar, the eyes had scarcely started. 

In plats 13 and 14, care was taken not to injure the shoots 
in cutting and planting, but in the other two plats no pains were 
taken in this regard. The crop was harvested October 15. In- 
the following table, the yields of the four rows planted with 
the sprouted tubers and with those not sprouted, are given 
separately for each plat, and at the right the differences in favor 
of each are noted. 
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SPROUTED. |NoTSPROUTED.| DIFFERENCE IN FAVOR OF 
| @ 2 SPROUTED. | NOTSPROUTED. 
- 2 2 
PLAT: eae: 8 ab + 
q = a a 
a : e ; se : $2 ¥ 
Ss mB Ss) 3S sre: a On 2 
o ° o ° 2 oO ® ° 
= os = = = Bs = = 
Lbs. | Lbs. | Lbs. | Lbs..| Lbs. | Lbs. | Lbs. | Lbs. 
VES UAE Gee yon hater in gee, & 161% 176 190 DEB ee Waal ie tes Sone ets 2834 37 
TE 0 ea eae ce eee Sar 205 M974) BO ae aden Wo ewcae Rh aoe 2536 2334 
Se AR Nie Ned sta ies 199 DUB |” BLOF) MORE tamales conned ty bee 5a 
UG Nair: ae Mee Ce ke ee Cs 13932 15234 1338 14734 634 Dee Mreceietete 
LbOtalMalieronGess satis mec a chene ah eal ee ate mee rere eee 644 522 6534 6534 














Net difference in favor of seed not sprouted .,................. 59 1-4/60 1-4 


As appears, the sprouted tubers yielded less than the others, 
the difference amounting to about one bushel on the area grown— ° 
one-tenth of an acre. This was at the rate of 10 bushels per 
acre for the crop received, or about 84 per cent of the whole 
merchantable yield. This difference, though less than was 
anticipated, is sufficient to justify the rejection of tubers that 
have formed shoots of considerable length for seed. 

The figures indicate that in this case no advantage was gained 


by taking care not to injure, in planting, the shoots that had formed 
on the sprouted tubers. 














rey ye ee 


New York AGRICULTURAL EXPERIMENT STATION. 167 


A Laboratory Haeperiment. 


In order to ascertain if any perceptible part of the stored nutri- 
ment of the potato tuber is expended in forming shoots before 
planting, 10 sound tubers were selected on February 28 and 
cut into halves lengthwise. The two halves of each tuber were 
then given a number, and the weight of each piece was noted. 
One piece of each tuber was put into the drying oven at once, in 
order to determine its percentage of dry matter at this time. Of 
the remaining pieces, 5 were placed in a cool part of the cellar, 
where they would not sprout, and the remaining 5 were packed 


in damp moss and placed in the green-house. By March 29 


the pieces placed in the green-house had formed shoots one 
to three inches long. They were, therefore, placed in the drying 
oven with those from the cellar, of which the eyes had not started. 
A comparison of the dry matter of the pieces from the cellar with 
that of those placed in the green-house, and which had formed 
shoots as above mentioned, indicated that the latter had lost on 
the average 2.065 per cent of their dry matter, which we may 
ascribe to chemical changes incident to the growth, as the sprouts 
were in every case dried with the tubers. 


THe INFLUENCE oF TREATMENT OF THE SEED TUBER. UPON THE 
E\ARLINESS OF THE CROP. 


Object of the Hxperiment: To ascertain if the time of maturity 
may be hastened by ay 

1. Exposing the seed tubers to ight and warmth. 

2. Removing the “seed” end. 


Exposing the Seed Tubers to Light and Warmth. 


It has often been stated that the time of maturity of potatoes 
may be hastened somewhat by exposing the seed tubers to the 
light in a warm room for a time before planting, the theory being 
that the starting of the eyes into short thick shoots favors their 
rapid development in the soil. An experiment was therefore 
made, intended to show the truth or fallacy of this claim. 

On March 29 a sufficient quantity of tubers was selected 
to plant four plats of one-twentieth acre each. These were 
so selected that the same number and weight of tubers were 
planted in each pair of rows intendedfor comparison. The tubers 
selected for one row of each pair were then placed on the floor of 
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the room over the dairy, which was kept ata moderately warm 
temperature and is well lighted. The others were peaiee in a 
cool part of the cellar. 


On May 5 both lots of tubers were planted on main plats » 3-6, 


inclusive. 

The results, both as to earliness and yield, were negative. The 
tops of the rows planted with the tubers exposed to light and 
warmth did not die earlier than those of the others, so far as 
could be discovered. In the yield the difference was very slight, 
only about twenty-one pounds of merchantable potatoes on the 


one-twentieth acre. This slight difference was in favor of the — 


tubers exposed to the light. 


Removing the Seed End. 


It has been asserted that the maturity of potatoes may be 
hastened by cutting off the end of the seed tuber opposite to the 
stem. 

An experiment made upon main plats G 9 and 10 did not 
confirm this proposition. The plats were planted May 16 with 
tubers of medium size, those planted in alternate rows having 
the “seed” ends removed, and the remainder having an equal 
amount cut from the opposite end, the tubers being placed two 
feet apart. No difference was perceptible in the time of dying of 
the tops. The yield showed an excess in favor of retaining 
the “seed” end of 28 pounds on the one-twentieth of an acre, 
which in this case was nearly 20 per cent of the whole crop. 

The pieces cut off were also planted with very similar results, 
that is to say, there was no perceptible difference in the time of 
maturity, and the “seed” ends yielded somewhat more than the 
stem ends. 


The results of these trials agree it those secured in a pre-- 


vious experiment* in the use of the seed and stem end of tubers 
for planting. 


FERTILIZER BELOW vERSUS FERTILIZER ABOVE THE SEED TUBER. 


At the suggestion of Mr. E. 8S. Carman, of the Rural New 
Yorker, an experiment was made to ascertain whether fertilizer 
placed below or above the seed tuber is more conducive to yield. 


*See Report New York Agricultural Experiment Station, 1882, pp. 122-4. 
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Five main plats, designated on the Station chart as D 10-14, 
inclusive, containing one-twentieth acre each, were devoted to this 
experiment. The marks made by the corn-marker were furrowed 
by traversing each one twice with the plow, turning the soil in 
opposite directions. 

Commencing with the first furrow in each plat and following 
with each alternate one, 61 pounds of “New Process Special 
Potato Fertilizer” were strewn in the bottom of the furrow. 
This application was at the rate of 1,000 pounds per acre. The 
fertilizer was then mixed with the soil by means of the hoe, 
after which half tubers, from medium-sized potatoes cut length- 
wise, were dropped in the drills two feet apart, and each cutting 
covered with two large hoefuls of soil. 

In the intermediate rows the cuttings were placed in the bottom 
of the furrow and each one covered with one hoeful of soil, after 
which the same amount of fertilizer was applied, when each cut- 
ting received an additional hoeful of soil. The planting was 
commenced May 8, but the wind rising before it was com- 
pleted, which prevented the application of the fertilizer, had to be 
postponed until the following day. 

In the subjoined table are given separately the yields of the 
four rows of each plat receiving the two methods of fertilizing, 
and at the right the differences in favor of either method. 
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As appears, the yield was somewhat larger from the drills in 
which the fertilizer was placed below the seed, the difference 
amounting to 36 pounds of merchantable potatoes on one-twentieth 
of an acre, or 4 bushels 48 pounds per acre. 

From one experiment, however, this difference is too small to 
be seriously considered, as we should regard two acres similarly 
treated that yielded so nearly alike as little else than duplicates, 
at least until the case were strengthened by several trials. 


THE CONSUMPTION OF THE SEED TUBER BY THE PLANT. 


Object of the experiment: 'To ascertain the cause of the more 
rapid consumption of the seed tuber on rich than on poor soil.* 

Tt has been shown in the places cited that the stored nutriment 
of the seed tuber was more rapidly consumed on rich than on 
poor soil. The only reason for this fact that occurred to me, was 
the assumption that the plants on the poor soil, being less abun- 
dantly supplied with moisture than those on the rich soil, were 
- restricted in their power to appropriate the patrimony furnished 
them in the seed tuber, 

As a test for this hypothesis, two short rows of tubers, of known 
weight and dry matter content, were planted on the poor soil used 
in the preceding experiments in this connection, and when the 
plants had made some growth one of the rows was mulched with 
a layer of washed sand about an inch in thickness. Thus the two 
rows were under equal conditions, with the exception that the 
mulched row was better supplied with moisture. ! 

Three tubers dried at the time of planting were found to contain 
21.72 per cent of dry matter. On July 7, two seed tubers 
removed from the row mulched with sand were found to contain 
6.13 and 6.24 per cent of dry matter respectively, while two 
removed from the row not mulched contained 8.82 and 8.93 per 
cent respectively, showing that the consumption was considerably 
faster in the mulched rows. 

From the time the rows were mulched until the seed tubers 
were removed, there was but one period during which the ground 
was sufficiently dry so that crops appeared to suffer. We are 
justified in the inference therefore, that the slower appropriation 








* See Report New York Agricultural Experiment Station, 1886, pp. 158-9; 
Agricultural Science IT, p. 27. 
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of the seed tuber by the plant growing on the poor soil, noticed 
in the experiments cited at the beginning of this article, was due 
to the dearth of moisture. 

CONCLUSIONS. 


Little or nothing was gained by using cut potatoes for seed, 
over whole tubers of the same weight. 

Seed tubers badly sprouted yielded about 83 per cent less than 
unsprouted ones. 

The earliness of the crop was not influenced by exposing the 
tubers to light and warmth before planting. 

The yield was materially reduced by removing the seed end of 
the planted tubers. 

Fertilizer placed below the seed may be slightly preferable to 
fertilizer placed above it. The fact was not clearly established. 

The more rapid consumption of the seed tuber on rich than on 
poor soil is probably due to a more abundant supply of moisture. 


THE INFLUENCE OF THE DEPTH OF TILLAGE UPON 
THE DEPTH OF ROOTS. 


In a former experiment* it was observed that the roots of corn 
plants grown in pits, filled with fertile soil, made a large develop- 
ment a foot or more below the surface, while the average depth 
of the roots of corn under ordinary conditions is decidedly less 
than this. This suggested the question whether the depth of 
tillage may not, in some degree, influence the depth of roots. 

With the hope of throwing light upon this question, five small 
plats were prepared on May 26 in the following manner: 

No. 1 was worked two and a half feet deep; No. 2, two feet; 
No. 3, one and a half feet; No. 4, one foot, and No. 5, six inches 
deep. In working the plats the surface soil and subsoil were well 
mixed, so that the soil was left nearly uniform to the depth 
worked. The plats were then planted with Waushakum corn, in 
rows three feet apart both ways. : 

On September 12 the roots of sample plants on all of the 
plats were washed out and examined. Although some roots on 
all reached to the depth of two and a half feet, a larger propor- 
tion reached to that depth on the deeply worked than on the 








*See Report New York Agricultural Experiment Station, 1887, pp. 95-6. 
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shallow worked plats. The proportion of shallow roots on 
the other hand was greatest on the shallow worked plats. On 
the deeply worked plats, the horizontal roots were very few. ‘The 
roots appeared to diverge as they extended downward, reaching 
‘their greatest extent many inches below the surface, while in the 
shallow worked plats many roots grew nearly horizontal, so that 
the roots on these plats reached their greatest extent but a very 
few inches below the surface. 

The ground occupied by the roots might be coer la in the 
deeply worked plats by a short cone buried just beneath the sur- 
face, in its upright position, while in the shallow worked plats the 
cone would need to be inverted. 

The differences noted in the root growth correspond well with 
the observations upon the growth of the plants made during the 
summer. During June and the early part of July, before the soil 
had become very dry, the corn grew most rapidly on the shallow 
worked plats. In August, however, during a period of severe 
drought, the plants on the deeper worked soil overtook and sur- 
passed the others. T'be rich green foliage and vigorous appear- 
ance of these plants presented a striking contrast with the rolled 
and withering leaves of the plants on the shallow worked soil. 
Toward the end of summer a regular gradation in the height of 
the plants was noticeable, as well as in their stage of maturity, 
the tallest and least mature plants being those on the deepest 
worked plat. All, however, ripened before frost. 

The yield of the different plats, which may have some interest, 
is given below. It appears that the deepest and most shallow 
tillage gave the largest yield of corn, while the shallow tilled 
plats gave the smallest yield of stalks : 
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From this experiment and the one cited from our report for 
1887, we are justified in believing that in soil like that of the 
Station, the depth of corn roots is influenced to some extent by 
the depth of tillage. The indications are that the distribution of. 
roots depends rather more upon the presence of a proper supply 
of oxygen in the soil than upon a given degree of warmth. The 
deep tillage doubtless produced and favored the maintenance of a 
thorough aération of the soil to the depth worked. 


EXPERIMENTS IN THE CULTIVATION OF CORN. 


The effects of root mutilation considered alone. 

Cultivation with respect to root-mutilation. 

The amount of root injury accomplished by ordinary cultivation. 
Conclusions. 


THE Errects oF Roor MutTILaTION CoNSIDERED ALONE. 


Object of the experiment: To ascertain the effects of cutting the 
roots of young corn plants, as independent from the effects of: 
stirring the soil— an experiment of 1887 repeated. 

Main plats D 8 and G14 were planted with Waushakum corn 
on May 22. Three kernels were placed in each hill—the 
hills two feet apart, in rows four feet apart. The soil was 
rather poor. It had been well prepared, but no fertilizer was 
applied. On June 9, the first, and each alternate row, of each . 
plat were root-pruned by inserting a lawn-edger to the depth 
of 8 inches on the four sides of the hill, keeping 4 to 8 
inches distant from the plants. The tool was used in such a way 
as to disturb the soil as little as possible, the aim being to cut the 
roots to the extent that is accomplished by thorough cultivation, 
and todo nothing else. The tallest plants at this time were 
about 5 inches in height. The soil was rather dry, but nearly 
half an inch of rain fell during the succeeding week. 

On June 25 the root-pruning was repeated in the same 
manner as before. The plants were at this time about 10 inches 
tall, without raising up the leaves. The ground was not dry, as 
it was during a showery period, and very copious rains fell within 
the next three days. The conditions were extremely favorable, 
therefore, for the plants to recover from the effects of the root- 
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pruning. The weeds were kept down during the season either by 
pulling them by hand or by cutting them with the scuffle-hoe, the 
latter penetrating the ground only about half an inch. 

The crop was. harvested October 22, with the following results : 


Corn— Tot Errect oF Root Pruning THE Youna PLANT. 
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As two one-twentieth acre plats were devoted to this experi- 
ment, and one-half of the rows were root-pruned, the root-pruned 
rows measured one-twentieth of an acre. It appears, therefore, 
that, counting 80 pounds of the freshly-husked corn as a shelled 
bushel, the rows not root-pruned yielded at the rate of 9 bushels 
and 424 pounds of shelled corn and 1,020 pounds of stalks per 
acre more than the root-pruned rows. In 1887,t with a drier 

















* The weight of corn in this row was lost through a mistake, but that of 
the unhusked shock was secured. The weight of the corn was therefore 
calculated from the weight of the shock by assuming that this row con+ 
tained the same percentage of corn to the stalks as the other root-pruned 
rows. 

+ Report New York Agricultural Experiment Station, 1887, pp. 93-4. 
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season, the difference was much greater, amounting in the case of 
the corn to 20 bushels and 47 pounds. 

As this experiment touches upon a subject of considerable 
importance to the farmer, it is thought well to add a few more 
words of explanation as to the method in which it was performed. 
All are not familiar with the lawn-edger. A draw- 
ing of itis therefore given. It consists of a thin 
blade of steel, attached to a suitable handle, the 
blade being in the form of a semi-circle and hay- 
ing its curved outer edge ground sharp. In the | 
tool used the width of the blade at the points | 
shown by the dotted lines was almost exactly 3 
inches. In using it, the handle was held at an 
anglé of 45°. With one surface of the blade fac- 
ing the hill, the blade was inserted into the soil as 
far as the lower end of the shank, as shown at the 
intersection of the dotted lines, and at a point 6 or 8 
inches distant from the hill. The blade was then — [F1¢- No.2] 
thrust forward about a foot, taking care that it did not enter the 
soil further than the point of the shank, when it was withdrawn 
carefully so as to disturb the soil as little as possible. Near the 
end of the stroke thus made, the tool was*inserted in the same 
manner, but at right angles to the first stroke. This operation 
was repeated until the hill was surrounded, the four strokes 
describing a square with the hill at its center. It is probable 
that every root crossing the line of these cuts was severed, but it 
was not possible that roots lying much below 3 inches deep could 
have been injured. As the soil was scarcely disturbed, very little 
of the benefit that accrues from cultivation could take place. We 
have, therefore, the effects of the root mutilation isolated. 

We may fairly infer from the results of this experiment, taken 
in connection with those of the one cited from our last report, 
that only harm results from mutilating the roots of young corn 
plants. The question naturally arises then, “ What is the proper 
method of cultivating corn?” for all will agree that some method 
of keeping the surface soil loosened is an absglute necessity. 
The following experiment was suggested by this question, but, as 
will appear, the results do not add to our knowledge. 


‘i 
| 
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CULTIVATION WITH REsPEcT TO Root MUTILATION. 


Object of the Experiment: To ascertain if that cultivation which 
secures the most thorough stirring of the soil with the least 
possible injury to the roots is not most conducive to the 
crop. ; 

In this experiment three methods of treatment were compared, 
viz.: no cultivation, ordinary cultivation and what I will term 
ideal cultivation. In the first, the weeds were to be kept 
down by hand or with the scuffle hoe, but no further stirring of 
the soil permitted; in the second, the spaces between the rows 
were to be traversed twice in a place and at two different times 
with the ordinary corn cultivator in ordinary condition; that is to 
say, the cultivator not to be of the latest improved style nor in 
the best condition ; in the third the soil to be stirred thoroughly 
to the depth of 5 or 6 inches in the parts of the spaces not occu- 
pied by the roots, but to the depth of only one inch where the 
roots were present. In the last method the shallow cultivation 
was to be accomplished by the garden rake, and the deep by 
means of the one-horse plow. At the first cultivation the plow 
was to be passed 4 times through each space, keeping at least 8 . 
inches from the hills; at the last it was to be passed only twice 
through each space, keeping carefully at the center. 

The experiment was carried out as planned. It occupied 12 
plats of one-twentieth acre each, designated on the Station chart 
as C 1-11 inclusive, and D1. As in the preceding experiment, 
individual rows were compared rather than individual plats. A 
portion of the rows, however, had to be rejected from the experi- 
ment, as those falling between the two methods of cultivation 
could not be treated alike on both sides. The tests were made in 
three series, as follows: 

First series. Nocultivation contrasted with “ordinary” cultivation. 

Second series. No cultivation contrasted with “ideal” cultivation. 

Third series. “Ordinary” cultivation contrasted with “ideal” 
cultivation. 

The plats, on which no fertilizer was used, were planted May 21, 
the corn being dropped 2 kernels in a hill, the hills 2 feet apart 
in rows 4 feet apart. The first cultivations were performed June 
8, when the corn was 4—5 inches tall, and the second and last 
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June 21, at which time the tips of the tallest leaves, raised 
upright, were about 22 inches from the ground. 
The crop was harvested October 22, with the following results : 


First series. No cultivation contrasted with “ordinary” cultivation: 


Yield of Yield of 
corn, lbs. stalks, lbs. 


UG tA OU CELI ULV HOG af. ee /s)le'o +) s/o ol's'y bo archaea sea 166 188} 
Rows receiving “ordinary ” cultivation............. 170% 2104 


Second series. No cultivation contrasted with “ideal” cultivation: 


ane su timated ne Cimiioys lea alek vach wales 1654 2232 
Rows receiving “ideal” cultivation................ 193 2743 








Third series. “Ordinary” cultivation contrasted with “ideal” 


cultivation: — | 
Rows receiving “ordinary” cultivation............. 182 214 
Rows receiving “ideal” cultivation................ 1794) ) 1993 


—_—_—_ 


As the figures have little interest the yields of the different 
rows in each series are given collectively. 

As appears, in the first series, the rows receiving no cultivation 
yielded almost as well as those receiving “ordinary” cultivation ; in 
the second, those receiving “ideal” cultivation yielded decidedly 
better than those not cultivated, and in the third those receiy- 
ing “ordinary” and “ideal” cultivation yielded about the same. 
. As a whole, therefore, the results are quite inconclusive. 


Toe Amount ofr Root Insgurny ACCOMPLISHED BY ORDINARY 
CULTIVATION. 


In order to ascertain how much the corn roots were really 
injured by the “ordinary” cultivation in the experiment just 
described, a special examination was made on July 3. The culti- 
vator used was one having an iron frame, with 5 reversible teeth 
which were much worn. “Ihe rows in which the test was made 
were 34 feet apart, and the cultivator teeth were so set that the 
width cultivated was 25 inches. The cultivator had been passed 
but once in a place, which left a space of about 17 inches between 

23 , 
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the centers of each two rows nearly or quite undisturbed by the 
cultivator teeth. 

The examination was made by carefully washing away, with a 
stream of water delivered through a hose, the soil loosened by 
the cultivator. On the whole, the injury dane to the roots was 
less than I had suspected. Still the number of roots broken was 
considerable. Opposite one hill containing 2 stalks of corn 22 
broken roots and fibers were counted. The largest of these, how- 
ever, scarcely exceeded a cambric needle in diameter. In another 
place 25 broken roots and fibres were counted opposite to a hill 
containing but a single plant. The bottom of the track of the 
cultivator, when washed clean of the loose soil, revealed in some 
places many broken roots and fibers; in others none. 

The cultivator teeth appeared to enter the soil about 3 inches. 


CONCLUSIONS. 


The first of these experiments confirms the results of last year 
and shows clearly that needless root cutting is injurious. 

The second experiment failed to clearly determine the method 
of cultivation that is most conducive to crop. | 

The examination with respect to the injury to the roots affected 
by cultivation shows that even a cultivator in poor condition run 
once in a place cuts quite a large number of roots. 


THE INFLUENCE OF THOROUGH AS CONTRASTED 
WITH SLACK PREPARATION OF SOIL. 


An experiment was planned, which it is proposed to continue 
through a term of years, intended to illustrate the influence on 


yield of, thorough, as contrasted with slack preparation of the 


soil, the differences in the treatment being reserved to the harrow- 
ing alone. The crop may be varied from year to year to suit 
circumstances. Fourteen one-twentieth acre plats, designated on 
the Station chart as main plats E 1-14 inclusive, have been set 
aside for this purpose. The treatment.of these plats has not been 
similar during past seasons; hence it is not expected that the first 
few trials will yield much valuable data. 

The plats were plowed as nearly uniformly as possible anon 
May 10. On May 17, plat No. 2 was harrowed once with the 
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Acme harrow, plat No. 3 was harrowed twice with the same, No. 
4 three times, No. 5 four times, and so on up to No. 7, which was 
harrowed six times. Then the order was reversed, No. 8 being 
harrowed six times, No. 9 five times, No. 10 four times, and so on 
to No. 14, which was not harrowed. All the plats were sown with 
White Russian oats May 23. The crop was cut August 20 and 21, 
drawn in August 24 and threshed about September 4. Theyields 
were as follows : 


No. of ene eames 
plat. Lbs. Oz. Lbs. Oz. 
Ee TNA oes Gir ei cle u's Sade alae a Be NZIS 152 8 
Bult AAI Can Al ile Sa Le Re: 151 8 
aod by a Ba bag oa Aa PSR A eed oa 85 8 174 8 
Lah ARRAS, S CUS Se SE tts 0 Re re ee eee 63 0 163 0 
PEER Le Fe se es ee ae wae, a iniwlaia wa aaw oye bles 82 8 209 8 
ee aD UR ho RDI sad whorl d wad cheered ads 79 0 227 0 
rare 2 ice ial Vie Wh ie oy xia vileptel ns apo isin ace tioniin <i 1228s 221 8 
PIR ee ca Fac hie tavai's, s olsin isles totes ine prchas ecane 8K me 16, 3 232 8 
SEMPER eee Me Vii ada e ally ao alieigee 85 12 232 4 
Ee oa lol geben tas « vlan sbsha viwita ah Kaen 9 2s 86 12 173 4 
AMM ae oie Gov schieic's ya seis binjeiheme Sse es 88 4 peepee 
mE rer ete ow ihn oe ele Oh ake oe gs Bes 99 O 186 0 
Rts egrets ih eh nei gra th Osa & Wigle’ sia @iuin oe wiaus 95 4 198 12 
SRN Pn Te alee a aia ti nse alecseletel a hanes e & 95 12 185 4 


——— —_—_——o_—_—_—_ 


In this first trial of the experiment, on plats variously treated 
in past seasons, it should be no surprise if the yields do not 
follow preconceived ideas. Indeed, the ground plowed up so 
loosely in spring that the remark was made by different persons 
that it needed no harrowing. The yield of straw corresponds to 
some extent with the amount of labor expended in the prepara- 
tion; that of the grain, however, does not.. As further trials 
eliminate the influence of dissimilar treatment in the past, we may 
have opportunity to learn from this experiment how far yield 
responds to thorough preparation. 

A single observation made in connection with this experiment 
is, however, quite suggestive. It was noticed all through the grow- 
ing period of the crop that the appearance of plat No. 4 was 
decidedly inferior to that of either No. 3 or No. 5, and indeed to 
that of all the others. As indicated in the table, the yield both 
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of grain and straw of this plat was quite inferior to that of its 
neighbors. The only difference in the treatment of plats Nos. 3, 
4 and 5 since the establishment of the Station was that in 1887 
plat No. 4 was permitted to grow up to weeds (intentionally), while 
Nos. 3 and 5 yielded a crop of maize. The three plats were 
plowed and planted alike with the maize, but after the plants had 
vegetated those on plat No. 4 were pulled out, leaving those on 
Nos. 3 and 5 to mature their crops. The weeds were permitted to 
erow undisturbed on No. 4 until autumn, when the growth on all 
the plats was removed. It appears, therefore, that the pernicious 
influence of weeds may not be confined to the season in which 
they grow, but that, at least when removed in autumn, they may 
injuriously affect the soil during the following season. 


INVESTIGATIONS IN SOIL PHYSICS. 


The influence of treatment upon soil moisture. 

Details of the construction of new lysimeters. 

The progressive movement of soil water during percolation. 

Experiments on capillary action in soils. 

The condensation of water upon the surface of soil during cold 
nights in spring. 

The height of water in wells. 

The soil hygrometer. 

INTRODUCTORY. 

Work in this department has been carried on the past season as 
time permitted. The investigations were brought to a sudden 
termination, however, on September 1, through the resignation of 
the assistant horticulturist, and were also restricted somewhat 
through inability to procure the needed apparatus. 

Some of the results submitted may appear fragmentary. As 
the experiments were performed only as time could be spared 
from the horticultural department, it seemed useless to attempt a 
more systematic line of investigation. | 


THe INFLUENCE OF TREATMENT Upon Som Moisrurs. 
Oljects of the experiment. 
1. To ascertain how far the amounts of moisture in the portion 
of the soil occupied by the roots of crops may be influenced by 
treatment aside from artificial watering. 
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2. To ascertain what depth of surface tillage retains the greatest 
amount of soil moisture. 

3. To compare the effects of mulching with those of tillage in 
retaining soil moisture. 

Main plat G 9, containing one-twentieth of an acre, of which the 
diminsions were 33 x 66 feet, was divided into ten plats of equal 
size, and these were grouped into two series of five plats each. 
The arrangement of these plats, as well as the treatment given 
them, is shown in the accompanying diagram : 





No. - No. che No. 4. No. Os 





Surface mulch- 
ed with short 
oats straw one 


Suface neither | Surface stirred | Surfacestirred | Surface stirred 
mulched nor| one-half inch} two inches | fourinches 
tilled. deep. deep. deep. 


inch deep. 
A. B. C. D. E. 








No. 6. No. 7. No. 8. No. 9. No. 10. 


Sao ead a Surface stirred | Surface stirred | Surface stirred | Surface neither 


oatsstrawone | four inches! two inches-| one-half inch | mulched nor 
inch deep. deep. deep. deep. tilled. 


| E. D. 3) B. A. | 














_As appears, plats 6-10 inclusive are duplicates of 1-5, with the 
exception that their order is reversed. This was done in order 
that each pair of duplicates might represent, as nearly as possible, 
an average of the whole main plat. The soil of this main platis, 
for the first nine or ten inches, a clay loam, rather light in texture 
for the Station farm, but containing sufficient clay to make it 
bake somewhat in dry weather. Below this it is a very tenacious 
clay, generally of a light yellow color, but in spots inclining 
to bluish. The soil to the depth of a foot, is nearly free from 
large stones, but contains on the average about four per cent by 
weight of fine gravel that will not pass through a sieve of ten 
meshes to the inch. 

The tillage on plats 2-4 and 7-9 inclusive was repeated after 
every rain sufficient to puddle the surface, as soon as the soil was 
dry enough to work. On plats 2 and 9, the garden rake only was 
used. On the other tilled plats the soil was thoroughly loosened 


182 Report OF THE HORTICULTURIST OF THE 


with the spading fork to the required. depth, after which the sur- 
face was made fine and level with the rake. Sometimes after 
slight rains the surface of all was raked over without using the 
fork. The weeds were pulled from the other plats as they 
required it. 

Once each week, commencing May 15 and ending October 3, a 
sample of soil was taken to the depth of one foot, for drying, from 
each of the ten plats. The sampling was done with a tool resem- 
bling in form a butter tester, but much larger and stronger. It 
was made by splitting a section of one and a half inch steel tube 
through the center. The lower end of one piece was then rounded 
and made somewhat thinner, to form the point, and the edges were 
sharpened on the inside, while to the upper end a very strong 
shank, provided with a socket to receive a handle, was riveted. 

In dry weather it was found impracticable to turn the tool 
about, preparatory to drawing it out, if inserted the whole twelve 
inches at once. The first insertion was therefore made to the 
depth of about six inches, and in the bottom of the hole thus 
formed, a second was made of such a depth that the two repre- 
sented a cylinder of soil twelve inches long. The loose soil, that 
fell into the hole as the first section was drawn out, was rejected 
from the sample. In dry weather, the surface soil on the tilled 
plats was scraped away with the foot to the depth of a fourth or 
half an inch before taking the sample, it being assumed that this 
dry soil serves no purpose to vegetation except through its office 
asamulch. As, in the mulched plats, the mulch itself was not 
included in the sample, it seemed hardly proper to include that 
part of the soil on the tilled plats which could act only as a 
mulch. 

The samples from each pair of duplicate plats were placed in a 
fruit jar as they were drawn. ‘The jars, which were sealed as they 
received the sample, to prevent evaporation, were then carried to 
the laboratory, where the soils, after being weighed, were exposed 
in a drying oven surrounded by water until they ceased to lose 
weight, after which each sample was washed through a sieve of 
ten meshes to the inch and the gravel and other matters that 
would not pass the sieve, dried, and their weights deducted from 
that of the fresh and dried sample. The per cent of moisture 
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was then computed by dividing the loss of weight in drying by 
the net wet of the fresh sample. 

In the following table, are given the percentages of moisture 
contained by the various samples for each week, with the weekly 
average for all the plats in the column at the right, and the average 
for each pair of plats through the season in the line at the bottom: 


THE INFLUENCE oF Treatment Upon Sort Moisture. 
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A slight examination of the table shows clearly that, with very 
few exceptions, the plats neither mulched nor stirred contained 
the least moisture, while the moisture content increased regularly 
with the depth of the stirring and was greatest in the mulched 
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plats. The bottom line of the table shows that, on the average, 
this gradation was uniform and marked. 

The influence of surface treatment assumes its chief importance 
in time of drought. In periods of abundant rainfall, it matters 
little to the farmer whether soil stirred one-half inch or four 
inches deep contains the more moisture. But when his crops are 
suffering from a dearth of water, he would gladly know how he 
may best mitigate the effects of the drought. 

If we observe the average moisture content of all the plats 
during the different weeks, as given in the right hand column of 
the table, it appears that the four dates showing ‘the lowest 
percentages were June 19, July 31, August 8eand September 4. 
During the week preceding each of these dates, then, if at all, the 
crops must have been suffering from drought. 

In order to avoid needless repetition of words, the plats will be 
designated by the letters applied to them at the head of the 
columns in the table. Averaging the moisture percentages of the 
different plats for the four dates above mentioned, we have for 
A 14.55, B 15.625, C 15.925, D 16.575, and E 18.45. 

If now we compute the excess of moisture in the other plats 
over A, we find that the per centis for B 1.075, C 1.875, D 2.025 
and E 3.9, from which it appears that keeping the surface stirred 
one-half inch deep retained 1.075 per cent of water that would 
otherwise have evaporated; that keeping it stirred two inches 
deep retained 1.375 per cent, four inches deep 2.025 per cent, and 
keeping it mulched one inch deep retained 3.9 per cent of water 
that would otherwise have been lost by evaporation. These 
differences may at first thought seem slight, but’ when we recall 
that the percentages are calculated upon the weight of the soil 
itself, their significance more readily appears, as computations 
given later will show. 

On September 22, an exact cubic foot of soil was taken up on 
opposite sides of the main plat devoted to this experiment. By 
drying generous samples from these measured bulks of earth, it 
was ascertained that the dry weight of a cubic foot of the soil under 
experiment was approximately 89.7 pounds. Calculating on this 
basis, and reducing the water contents to depth inches, as we 
measure rainfall, it appears that the average amounts of water 
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contained in each cubic foot of the different plats during the four 
dryest weeks of the summer was for A 2.797 in., B 3.096 in., C 
3.170 in., D 3.275 in., and E 3.72 in., from which it appears that the 
excess of the other plats over A was for B .299 in., C .3787 in., D 
478 in. and E .923 in. 

Expressing these excesses in cubic inches and in liquid measure, 
to make them more intelligible, it appears that the excess for 
each cubic foot of soil was in the case of: 

B. 48.056 cubic inches, or very nearly 13 pints. 

C. 53.813 cubic inches, or nearly 1 quart. 

D. 68.832 cubic inches, or more than 1 quart. 

HE. 132.912 cubic inches, or more than 2 quarts. 

Expressing these excesses in barrels per acre, the number 
appears in the case of B 258 barrels, C 322 barrels, D 412 barrels 
and E 799 barrels. 

The true relations of these numbers appear more clearly in the 
annexed illustration, which represents the depth of water in inches 
retained in each series of plats. 

These figures clearly show that the amount of water retained 
in the soil in dry weather, by even a very shallow stirring of the 
surface, is by’no means inconsiderable. It should be remembered 
that they do not represent the total amounts of water thus retained. 
That is to say,the experiment does not show simply that B 
lost 258 barrels of water per acre less than A during the 
four weeks under consideration. Itshows rather that as the average 
of four observations, made during the four dryest periods of the 
summer, the soil of B was found to contain, incorporated within 
itself and available to plants, had plants been growing within 
reach of it, 258 barrels of water per acre more than that of A, 
while the other plats contained larger ‘amounts than this. We 
may infer, therefore, that) this excess of water was maintained 
throughout the periods of drought, despite the losses from evap- 
oration. | 

The figures also show clearly that the amount of water retained 
by the stirring of the surface increased with the depth of the 
stirring, but not in proportion to its depth. It would appear that 
the first half inch of stirring retained more water than any 
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succeeding one. This would indicate that there is a clearly defined 
limit to the depth of profitable cultivation. So long as the benefit 
to the crop, through the conservation of moisture, is greater than 
the injury accruing from root laceration, the cultivation is profit- 
able; beyond this it may become unprofitable. 

The influence of the mulch in retaining water in the soil is 
especially noticeable. The mulch used in this experiment was of 
fine oat straw that had served during the preceding winter in 
covering strawberries. Its depth did not exceed one inch after it 
had become packed a little by the rains, and it was not renewed 
during the season. It appears, however, that during the dry 
weather its efficacy in retaining water was almcst double that of 
the deepest soil stirring used in this experiment, a fact which 
emphasizes the great value of mulching in its proper place. 


CONCLUSIONS. 


The results of this experiment warrant the following conclusions 
for the soil upon which it was made: 

1. That keeping the surface of the soil stirred, if only to the 
depth of half an inch, increases the water content of the first 
twelve inches to a very appreciable degree. 

2. That the deeper the tillage, at least up to four inches, the 
greater is the increase in water content. 

3. That the rate of increase diminishes as the depth increases. 

4, That a slight mulch exerts a far greater influence in retaining 
water than tillage four inches deep. 

An observation made while excavating for a lysimeter in the 
latter part of August is appropriate here, as showing the depth to 
which surface tillage affects the water content of the soil. The 
excavation was made ona dry ridge, in order to escape bottom 
water, and on one side it reached into the corner of a plat that 
had been plowed in the spring, but upon which no crop had been 
planted, and which had not been cultivated during the summer. 
The soil it was necessary to remove was very dry and hard, except 
beneath this plowed portion, where it was so much moister and 
softer that the labor of excavation was very materially reduced. 
The influence continued to be noticeable to the depth of at least 
two feet. 
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DETAILS OF THE CONSTRUCTION OF New LySIMETERS. 


In the Station report for 1887, p. 1138-14, is briefly described a 
new lysimeter, devised by Dr. Babcock and myself, which is 
believed to possess some important advantages over those in use 
at other experiment stations. 

During the past season, four lysimeters have been constructed 
at the Station on the new plan. Unfortunately, they could not be 
put in sufficiently early so that any record of percolation and 
evaporation for the past summer could be secured. Itis expected, 
however, that the soil within them will become well settled during 
the winter, so that they will be in condition to furnish valuable 
data next season. 

As it is known that certain other experiment stations contem- 
plate putting in lysimeters, it is thought that a description of those 
recently completed at our Station may prove of interest. 

For the benefit of those who have not seen the description of 
the new lysimeter, as given in our last report, it is stated here that 
the new feature consists chiefly in supplying an artificial water 
table at the bottom of the column of soil, in order to furnish con- 
ditions more like those in the open ground. This water table is 
so arranged, that, while it is kept at a constant height, it does not 
interfere with the measurement of the percolation, and facilitates 
the measurement of the evaporation. The details of the arrange- 
ment willreadily appear from the drawing accompanying this article. 

The lysimeters recently completed at the Station are four in 
number. Two of these contain a column of soil three feet in 
depth, exclusive of the sand used at the bottom; the other two 
contain a column six feet in depth. One of each pair was filled 
with the soil “in place,” in order to preserve its natural composi- 
tion and solidity; the other was filled with air-dried and sifted 
garden soil, in order to investigate the movements of soil water 
from a somewhat different standpoint. A sample of soil was 
taken from each foot in depth of the excavation in those filled “in 
place,’ and preserved for future analysis in case it should be 
needed. Samples of the soil with which the others were filled 
were also preserved. 

The lysimeters were made in the form of a cylinder and bound 
with strong iron hoops. It was thought that this form would 
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give greater strength and durability than the square form that 
has generally been employed. In order to facilitate computations, 
the area inclosed within the cylinders was designed to represent 
as nearly as possible one ten-theusandth part of an acre (28.26-+- 
inches in diameter). The wood-work was ordered to be made so 
that the inside diameters of the cylinders should be 283 inches. 
It was found, however, that after the copper lining had been put 
in, the actual diameter was a fraction less than 28! inches. The 
error was doubtless due to shrinking of the staves, which were 
not very dry when the cylinders were made. The desired area 
will be secured by soldering a copper hoop, of the exact diameter 
required, to the top of each cylinder. 

Each lysimeter was made of 22 white oak staves of equal width. 
These were cut from plank 23 inches thick, but in order to form 
sufficient taper to hold the hoops they were dressed down from 
the center to 1} inches thick at each end. A section is shown 
at A A in the drawing. The bottoms were made of two inch 
white oak plank. In the two cylinders that were filled with sur- 
face soil, the bottom was set in a gain, cut about the inside of the 
cylinder, two inches from the lower end. In the other two, it 
was made of a diameter corresponding to that of the outside of 
the cylinder, as in the drawing, and was fastened in place with 
iron clamps, after the cylinders were filled. 

The cylinders were lyed with sheet copper. For the first 
twenty inches down from the top, the grade known in commerce 
as “18-ounce” (supposed to weigh 18 ounces to the square 
foot) was used. . Below this the ‘‘14-ounce” grade was used. It 
was assumed that the chief danger of breakage of the lining 
would occur near the surface of the soil, where the changes of 
temperature are greatest, and where the ground freezes hardest; 
hence a heavier grade of copper was used in this part. 

The two cylinders filled with soil “in place” were sunk about 
the columns of soil by excavating on the outside and dressing 
down the column to fit the inside of the cylinder. For the latter 
work, a mason’s trowel was found very serviceable. In the first 
one filled, which was the shorter one, a cask was set on the top of 
the cylinder and the first soil removed was put into this, to form 
a weight, to assist in settling the cylinder. This, however, proved 
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objectionable, as the adhesion of the soil to the inner wall of the 
cylinder became so great that it was found almost impossible to 
settle the latter through the last few inches of its descent. To 
‘avoid this difficulty in the longer cylinder, a hoop of bar-iron was 
made, of which the inside diameter was one-fourth of an inch 
less than that of the cylinder. This was attached to the end of 
the cylinder that was to enter the soil, by means of small iron 
brackets riveted to thethoop and fastened to the ends of the staves 
by strong screws. This hoop, being slightly smaller in diameter 
than the cylinder, regulated the size of the column of soil and 
prevented friction against the inner wall. It also furnished a 
convenient guide in dressing down the outside of the column. 
With this arrangement no additional weight was needed 
to force the cylinder down as fast as the excavation progressed. 
The cylinder, having been sunk to the desired depth, was 
inclined to one side sufficiently to break the column of soil at the 
lower end, when the edge of the plank bottom was inserted into 
the fissure thus formed. By means of jackscrews set between the 
cylinder and the back of the pit, the cylinder was then crowded 
over upon its bottom, the latter being held in place by bracing it 
from the opposite bank. This accomplished, the bottom was 
temporarily fastened in place by screwing strong angles of band- 
iron to the sides of the cylinder, the lower arm of the angle being 
first driven beneath the bottom. A temporary head was now put 
on the top to keep the soil from spilling out during the removal, 
after which the cylinder was tipped until its top lay against the 
bank of the excavation. It was then lifted with jackscrews until 
by means of skids, a rolling chain hitch and a team, it could be 
rolled out of the excavation. It was next loaded upon a truck- 
wagon and hauled to the pit prepared for it, where it was unloaded 
with the end intended to enter the soil upward. The plank bot- 
tom was then removed, and six inches of the earth taken out to 
make room for the layer of sand, shown at B in the drawing, upon 
which the column of soil rests. This accomplished, the drain 
tube C was inserted through a hole in the side of the cylinder and 
securely soldered to its place. The sand, which had previously 
been washed and dried, was then poured in, and the top care- 
fully leveled, after which the copper bottom D was inserted and 
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thoroughly soldered in. The latter was ordered an inch larger in 
diameter than the cylinder, and its outer edge was bent into a 
flange half an inch wide. It was inserted with the flange pointing 
outward, as a boiler head is usually put in, which made it possible 
to nail it in securely before the soldering. The space between the 
copper bottom and the end of the cylinder was then filled in with 
a false bottom, made of half inch boards, after which the plank 
bottom was put on and securely fastenedsby means of the angle 
irons. ‘The cylinder was then laid down, rolled to the pit and 
lowered to its position by means of an inclined plane and an 
extemporized windlass. The tube connecting the drain pipe with 
the lysimeter pit was then inserted through the wall and soldered 
at the point E. 

The apparatus for supplying the water is somewhat different 
from that described in our: last report, and may need some 
explanation. Fis a graduated glass vessel holding 1,000 cubic cen- 
timeters. The bottom is stopped by arubber cork, through which 
pass two slender tubes, which connect at their lower end with the 
four-way brass stop-cock G. Below this the tubes are continued 
into the mouth of the drainage tube C, which turns upward, form- 
ing an elbow inside the lysimeter pit. At H is another stop-cock, 
which is placed on a line with the upper side of the drainage tube 
©, and which, so long as it is open, limits the depth of water in 
the bottom of the lysimeter. It will be observed that of the two 
slender tubes that pass downward from the stop-cock G, the 
right hand one comes to an end opposite the drainage-cock H, 
while the other one extends somewhat farther. 

Let us now suppose the water in the bottom of the lysimeter to 
be on a level with the open drainage-cock H, and the four-way cock 
G to be turned so that the holes through the pin form a passage 
from the reservoir F into the drainage tube C. If now there is 
percolation from the soil of the lysimeter, the water percolated flows 
out through the drainage-cock H and is collected in the bottle 
beneath it. If, on the other hand, the soil of the lysimeter 
absorbs some of the bottom water, the level of the latter falls, 
permitting a bubble of air to enter the slender tube at I, which, 
passing upward through the cock G, is conducted into the upper 
part of the reservoir F. This allows an equal bulk of water to pass 
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out of the reservoir through the other slender tube into the 
drainage tube. Thus, whatever water passes out of the reservoir 
F represents the amount of bottom water absorbed by the soil of 
the lysimeter, and whatever flows out through the drainage-cock 
H represents the percolation. If the apparatus is properly 
adjusted, the movements of the soil water may thus be measured 
with a very great degree of accuracy. 

When it is desired to refill the reservoir F, it is only necessary 
to turn the cock G one-fourth of the way around, which shuts off 
the connection with the drainage tube, and at the same time opens 
two other orifices. Water now flows through the rubber tube from 
the supply bottle J and rises into the reservoir, while the air 
escapes from the latter through the opposite end of the stop- 
cock pin. 


Tur Progressive Movement oF Som, WATER DuriInG PERCOLATION. 


Whether rain water, falling on a saturated soil, mingles at once 
with the soil water, the two flowing off together through the 
drainage, or whether it remains in a layer above the water already 
contained by the soil, forcing the latter out and taking its place, 
is a question of some interest to scientific agriculture. It is a 
well-known fact that liquids in contact tend to diffusion when not 
hindered by the presence of insoluble matters. For example, if 
we add pure water to a solution of any soluble salt, the two liquids 
do not remain separate, but each quickly mingles with the other, 
and a more dilute solution is formed. 

But suppose that, before adding the water to this solution, we 
add to it as much of some finely divided insoluble powder as it is 
able thoroughly to moisten. How far, if at all, does the presence 
of this powder interfere with the diffusion process? 

The soil is a mixture of more or less finely divided and insolublé 
materials, more or less completely saturated with a very dilute 
solution of various substances. Water falls on the surface as rain. 
The question raised, therefore, may be applied directly to the soil. 

During the past year, a series of experiments has been conducted 
at this Station, intended to throw light upon this question. These 
experiments have gone so far that the results seem to warrant the 
‘belief that a nearly complete displacement of the water contained 
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in a sample of saturated soil takes place, when a quantity of water 
is added at the surface equal to that already contained by the 
sample, and that diffusion takes place very slowly within the soil. 

As reasons for this belief the following may be mentioned : 

1. When water is added to the upper surface of a column of 
saturated soil, percolation commences almost immediately from 
the bottom, the percolation continuing as long as any water 
remains above the surface of the soil and no longer. In pure sand 
of moderate size grain, the time that elapses between the adding 
of the water and the commencement of the percolation is so short 
as to be scarcely perceptible, even when the column is of consid- 
erable length. In this case, unless the diffusion is instantaneous, 
a more or less complete displacement must occur. 

2. A glass tube, three feet long and one and a half inches in 
diameter, was closed at the lower end with a bit of filter paper, 
which was held in place by a piece of fine wire cloth tied over the 
end of the tube. The tube was then filled nearly to the top with 
pure white quartz sand, of which the grains were something less 
than one hundredth of an inch in diameter. After saturating the 
sand with clear water, one hundred cubic centimeters of a very 
dilute solution of potash, colored a brilliant crimson by means of 
the indicator, phenolphtalein, were added at the top. The colored 
- liquid entered the column at its upper end and passed downward 
rapidly, until all of it had disappeared below the top of the sand, 
when the downward movement suddenly ceased. The moment the 
colored water began to enter the sand at the top, the clear water 
commenced to percolate from the bottom, and as soon as the 
former ceased to move downward, the percolation came to an end, 
One hundred cubic centimeters of clear water were next added, 
when the colored liquid at the top of the column moved downward, 
being followed by the clear water, until the water had all entered 
the sand, when the movement again stopped. Next, the colored 


liquid was again added with the result noted at first. The liquids — 


were alternated in this way until the column was filled throughout 
with the red and white bands formed by the differently colored 
liquids. The boundaries of these bands were not very sharply 
defined, though by no meansobscure. After this, the column was left 
undisturbed for three days, and at the end of this time the bands 
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were still visible, though rendered rather indistinct through 
diffusion. | 

The fact that these colored bands moved successively down- 
ward through the sand is clear evidence that the added liquids 
displaced the liquids already contained by the sand, and that 
diffusion did not take place during the process to any great extent. 

3. In another experiment a glass cylinder eighteen inches long 
and five inches in diameter, closed at its lower end as already 
described, had its inner walls dusted with a little of the indicator 
named above, after which it was filled with emery flour and the 
latter saturated with water. A little dilute solution of potash 
was then added at the upper end of the cylinder. The crimson 
color produced by the action of the potash on the indicator first 
appeared at the top, and passed downward regularly, as long as 
any of the solution remained above the emery. When the latter 
had all disappeared, however, the downward movement ceased 
until more was added. This process continued until the bottom 
of the cylinder was reached by the colored band, but not a drop 
of the colored liquid passed off, as percolation, previous to this 


_time. The amount of the percolation before the potash appeared 


was somewhat greater in this case than the amount of water 
contained by the emery flour, showing clearly that the potash 
solution did not come through until it had first forced out the 
water contained by the emery flour. 

4, Other tests were made, using nitrate of soda, sulphate of 
copper and common salt, adding dilute solutions of these 
substances to columns of sand and detecting their appearance in 
the percolation by means of indicators, with similar results. 

5. In a later experiment, the attempt was made to measure the 
actual per cent of displacement in the case of the white sand used 
in the trial first described. The wet sand in the tube was replaced 
by dry, and just beneath the center of the bottom of the tube, was 
secured a piece of filter paper, upon which was placed a bit of the 
indicator named above. A measured quantity of water was then 
added at the top of the tube, and after the percolation had ceased, 
the quantity percolated was measured, to ascertain the amount 
of water retained by the sand. The same quantity of a one 
per cent solution of potash was next added by means of a 
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supply bottle so arranged that the solution came in contact with 
the sand as fast as the latter would absorb it, but no faster. Thus 
the indicator at the bottom of the tube would reveal the first 
molecule of potash that had passed through the sand, and by 
means of a screw-clamp the supply of the solution from the bottle 
could be instantly stopped. Four trials made with this apparatus 
showed the average percentage of the water displaced by the solu- 
tion, before any of the latter had passed through the sand, to be 
93.65. , 

Many attempts were made to measure the percentage of dis- 
placement in samples of ordinary garden soil, but every one failed 
from the fact that some quality of the soil either destroyed the 
virtue of the indicator used, or else fixed the material used in the 
solution. Several trials were, however, carried out with emery 
flour with partial success. With this material, the downward 
progress of the potash solution used was readily traced by dust- 
ing the indicator along the inside of the cylinder, as already 
described. The movement was always progressive, but the solu- 
tion did not:appear to travel as rapidly as the amount added, and 
the amount of percolation would indicate. The emery flour either 
removed a part of the potash from the solution, or else fixed a 
portion of it. In none of the trials, however, have any results 
been secured that were opposed to an hypothesis of the progressive 
movement of the soil water. 

Experiments are needed to discover the influence of the size of 
the particles, the depth of the column, the rate of water supply, 
etc., upon the percentage of displacement. 


EXPERIMENTS ON CAPILLARY ACTION IN SOILS. 


The height to which water rises by capillarity in different soils, 
and its rate of progress. 
The influence of matters in solution upon the rate of capillary flow. 


THe Heiagut To WxHiIcH WaTER RISES BY CAPILLARITY IN DIFFER- 
ENT SOILS, AND ITS Rare oF PROGRESS. 
Under this subject, is described in our Report for 1887 (pp. 


103-4), an apparatus designed for measuring the extent and rate 
of the rise of water through different soils by capillary attraction. 
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‘This apparatus consists of four vertical glass tubes, five feet in 
length and about one and five-eighths inches inside diameter, sup- 
ported in a vertical position, with their lower ends covered with 
fine brass wire cloth, and connected with a pan, in which water is 
kept at a very nearly constant depth by ‘means of an inverted 
supply bottle. One of these tubes was filled with muck, a second 
with garden soil, a third with sand and the fourth with clay, all 
of the soils being air-dry, and sifted through a sieve of 100 meshes 
to the inch. 

This experiment was started May 5, 1887, and has been since 
continued. The rise of the water by capillary attraction as deter- 
mined by the change in color of the soil, was measured daily 
during the first eight months. After this, as the rate became 
very slow, the measurements were made less frequently. In our 
last report the rise of water in the different tubes is given from 
May 5 to November 17, 1887. 

During the past year the water has continued to advance slowly 
in all of the tubes, and in the one containing the garden soil, the 
water had risen to the top of the column by August 15. It 
is interesting to notice, however, that the comparative rate of 
progress in the muck and garden soil was reversed during the last 
few months. Thus the water rose in the garden soil only 52 
inches from November 17, 1887, to August 15,1888, while in the 
muck it rose 102 inches in the same time. The height to which 
the water had risen in the different tubes on November 17, 1887, 
and on August 15 and November 17, 1888, was as follows: 
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At the time this experiment was started, it was thought that it 
would give some indication of the power of the different soils, in 
their natural condition, to transmit water by capillary attraction. 
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It probably.does not do this unless it be in the case of the sand. 
In the garden soil and clay, the angular particles of the air-dry 
material are probably in contact only at their corners, while in the 
muck the expansion of the material due to the absorption of water 
is so great that the particles are doubtless so closely pressed 
together as to materially retard the passage of water eG and 
between them. 


THe INFLUENCE oF Marrers IN SOLUTION UPON THE RATE OF 
CAPILLARY F'Low. 

In an experiment reported in 1887,* it was shown that weak 
solutions of sodium chloride promoted the rate of capillary flow in 
horizontal tubes filled with sifted garden soil, while stronger’solu- 
tions retarded it. This experiment was repeated with sodium 
nitrate with the same result, 7. e., a five per cent solution promoted 
the rate, while a ten per cent solution retarded it. The attempt — 
was made to repeat the experiment with solutions of muriate of 
potash, but the apparatus becoming broken, it had to be abandoned, 

Von Klenze,t who made experiments with weak solutions of 
various soluble salts in vertical tubes, found that all the solutions 
rose slower than distilled water, and that the retardation increased 
with the strength of the solution. The results secured in my 
experiments strongly suggest that a somewhat different law applies 
in horizontal tubes. 


THE CONDENSATION OF WATER AT THE SURFACE OF THE Soil DURING 
Cotp Nicuts mn SPRING. 

Every gardener knows that his partially dry surface soil is ren- 
dered temporarily wetter by freezing and thawing. It often hap- 
pens in early spring that the soil is in excellent condition for 
planting at night, when on the following morning, after a clear 
cold night, in which the surface freezes somewhat, it is so 
wet and sticky on thawing out that work upon it has to 
be deferred. In order to ascertain if the amount of this con- 
densation is as great as it appears to be, two samples of soil 
were taken from the surface of a garden bed at 6 Pp. mM. on April 
23, and two others on the following morning. These were 


*Report New York Agricultural Experiment Station, 1887, pp. 109-10. 
+ Landwirthschafliche Jahrbticher, Band VI, Heft 1, pp. 109-10. 
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- dried, from which it appeared that those taken at night contained 
on the average 7.57 per cent of water, while those taken in the 
morning contained 10.06 per cent. The samples were taken to the 
depth of about three-fourths of an inch, and the figures indicate 
that, to at least this depth, the soil gained in moisture content 
2.49 per cent during the night. It appears, therefore, that the 
amount of water thus condensed is really small. If we assume 
that the soil increased at the same rate to the depth of two inches, 
the increase would only amount to about one-fortieth of an inch 
of rain. ? 
THe HeicnHt or WarTER IN WELLS. 

The observations upon the depth of the water table, as indicated 
by the height of water in an abandoned well near the Station 
buildings, which were commenced in December, 1886, have been 
continued daily throughout the past year. The results are of 
considerable interest, as they indicate that the depth of the water 
table is influenced far more by season than by the amount of — 
rainfall. The height of the water in the well on the first day of 
each month, and also the rainfall for the.month immediately pre- 
ceding, for two years, is here given, and in order to make the figures 
more readily intelligible, the results are also presented in graphic 
form : 
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In the graphic diagram, each mark in the water table record 
indicates one foot, measured from the top of the diagram, and in 
the record of precipitation, each mark represents one-fifth of an 
inch, measured from the bottom. Although the record is much 
shorter than is desirable for the purpose of forming conclusions, 
two facts are strikingly brought out. 

1. Fluctuations in the precipitation from month to month did 
not much affect the height of the water table.. The very light 
precipitation of January, 1887, did not stop the rise of the water 
- table, nor did the extremely large rainfall of July of the same 
year cause the water table to stop falling. 

2. The rapid rise in the water table from January 7 to April 1, 
1888, was not due to large precipitation during this time, nor was 
the fall from May 7 to November 1, of the same year due to small 
precipitation. 

These facts suggest that a study of the relation of the height 
of the water table to the amount of rainfall may develop some 
interesting, if not valuable knowledge. 


THE Som HyGROMETER.* 


The experiments with this instrument were continued so far as 
was possible with home made apparatus. Owing to imper- 
fections in this, no record of scientific value can be presented. 
The experiments of the past season, however, added strength to 
the probability that the principle adopted is capable of furnishing 
an accurate record of the fluctuations in the moisture of the soil. 


*For description and illustrations of the soil hygrometer see Reports 
New York Agricultural Experiment Station for 1886, p. 182; 1887, pp. 1 








VW 


ain 

















Bs 


eke Tao Ee a ea Ee Ee 











LEE 
| ore 


ie, 











feaaaa 





I 
I 








‘. 
qT Aspniqag ‘. 
eee ip de 
bat le 4 | 
1 Asenuee 


eae 


[T soquiaoed 


L| \, 


val 
Peomaant 
ra 


Eee oe tee 
oo EES Se ee AA 


Water Tasre: 











ra 


4 


$e.) 7 














SAO Ta ee ea ee 
{ADU S Bae 
Oe a 
V2 i 

















INDEX TO THE REPORTS 


OF THE 


HoRTICULTURIST AND ASSISTANT HoRTICULTURIST FOR THE 
Years 1882-1887, INCLUSIVE. 


_Notr.— The references to the Reports for 1885 and 1886 refer to the edition published by 
this Station, and not to the one published by the State Legislature. 
The matter contained in the present Report (1888) could not be included in this index. 
It is, however, indexed at the end of this volume. : 
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The present report covers the eight months of 1888 from January 
to August, inclusive. Only that part of my work in the fruit and 
vegetable garden which was completed, 7. e., that relating to straw- 
berries and raspberries, is included in my report. A few observa- 
tions have been extended beyond this time and completed through 
the kindness of Mr. E. S. Goff, the horticulturist to the Station. 
The study of the potato scab has been continued the present 
season. No positive conclusions have been reached in regard to 
the cause of the disease or a remedy for the same, yet the knowl- 
edge obtained will be useful in planning for future experiments. 


Is Scas PRODUCED BY FERTILIZERS ? 


An experiment was conducted in eight-inch pots in the green- 
house. Medium-sized tubers of the White Star variety were 
planted in pots filled with sand that was free from organic 
substances. They were fertilized with chemicals so as to provide 
for some an excess of certain different constituents of plant food, 
such as nitrogen, potash and phosphoric acid. The results 
obtained were such that no conclusion could be drawn from them. 


PREVENTIVES OF SCAB. 


A test similar to that made last season,t of substances to prevent 
the scab, was made inthe garden. The different substances used 
and the method of treatment were as follows: 

1. Sulphide of: potassium, one-fourth ounce dissolved in four 
quarts of water. 

2. Sulphate of iron, one ounce dissolved in one quart of water. 

3. Sulphate of copper, one-half ounce dissolved in one quart of 
water. 

4, Sulphur, cuttings moistened and then rolled in the sulphur. 

5. Sawdust, a large handful dropped upon each cutting before 
covering with soil. 


*M.H. Beckwith. + Report for 1887, p 313. 
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6. Coal ashes, a large handful dropped upon each cutting before 
covering with soil. 

7. Chloride of sodium (common salt), one-fourth ounce in each hill. 

8. Wheat bran, a large handful in each hill. 

9. Ground bone, a large handful in each hill. 

10. Nitrate of sdda, one-half ounce dropped in each hill before 
covering. | 

11. Ground bone, one-fourth the quantity used in No. 9. 

12. Sulphate of potash, one-half ounce in each hill. 

When the substance used was dissolved in water the whole 
tubers were placed in the solution and allowed to remain twenty 
hours, then cut into halves lengthwise and immediately planted. 
One row was left untreated for comparison. 

Tubers of the White Star variety were used for seed in this 
planting. The rows were three and one-half feet apart, and the 
pieces were placed two feet apart in the rows and ordinary culti- 
vation was given the entire plat. — 

In the following table the data of the yield of each rowis given 
as follows: The total number of tubers, per cent of yield scabby, 
number free from scab, slightly and badly scabbed, total number 
scabby: 
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The results obtained are somewhat surprising, and much at 
variance with results reported by others. The treatment of saw- 
dust and wheat bran, that has been so confidently recommended, 
proved injurious rather than beneficial, sixty and sixty-one per 
cent, respectively, of the yield of those rows being scabby, while 
the treatment with coal ashes, that is claimed’ to be favorable to 
the production of scab, was equally as efficacious as the sulphur, 
each row producing 18 per cent of the yield that were scabby. 

The row treated with sulphate of copper gave the smallest per 
cent of scabby tubers. This treatment appeared to be the most 
beneficial of any last season,* while the ground bone again was 
detrimental. 

From the results obtained it is evident that little is known 
concerning the true cause of, or remedy for, this disease. <A 
Norwegian botanist claims to have found a slime fungus upon the 
diseased tubers, to which he ascribes the formation of the scab. 


Is THE Potato ScaB CAUSED BY INSECTS? 


For the purpose of securing some reliable data upon this subject, 
several hundred hills of potatoes, in various stages of growth, were 
carefully examined for evidence showing that the scab was due to 
injuries caused by insects feeding upon the tubers. Nothing of 
the kind was found, though millipedes were frequently found 
working in the decaying seed tuber. 

Doubtless the injuries to the tubers caused by tee or their 
larve feeding upon them are often mistaken for the scab, as the 
corky formation that frequently covers the wound appears very 
similar to scab. A careful examination of the two will, in most 
instances, disclose a difference in appearance, the true scab spread- 
ing more upon the surface of the tubers, while that from insect 
injuries is generally limited to a deeper cavity, the edges of which 
end more abruptly. 

On February 14, an experiment was begun in the following 
manner: A glass vessel was partially filled with soil that had 
been passed through a fine sieve, and several dozen millipedes 
(Julus) were placed therein together with several potato tubers, 
one of which had the skin removed from one end so that the 
inner part was exposed. One tuber had received an injury in 
digging, the tine of the digging fork having penetrated it to the 
depth of ayy one inch. 





‘i Report for 1887, page 313, 
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Especial care was taken to cover the vessel to prevent the 
escape of the millipedes. The vessel was placed in the office 
connected with the green-house, where the temperature was 
usually from 60° to 70° F. The tubers were examined February 
20, and it was found that the millipedes had removed all the 
dirt and decayed substance from the place where the fork had 
penetrated and the wound had begun to callous over. Otherwise 
the tubers gave no evidence of their feeding upon them, although 
they were burrowing underneath the tubers and through the soil. 

A partially decayed tuber was at this time placed in the vessel 
with the others. February 25 the millipedes were busy feeding upon 
the decayed portion of the tuber, but had not fed upon the sound 
ones. Frequent examinations of the tubers were made until April 


- 10, with no indication that the millipedes had fed upon the sound 


tubers. After entirely removing the decayed portion of the tuber 
they left it and burrowed into the soil. 

Later in the season two potato plants upon mihioh tubers were 
beginning to form were transplanted into glass vessels containing 
sand that had been thoroughly washed to remove all organic 
matter. In each vessel were placed 50 millipedes. Nothing 
could be found to indicate that they had fed upon the tubers 
when they were examined thirty days later. 

Insects will often feed upon that which is not their natural food 
when nothing else is accessible and in this instance it would not 
have been surprising had the millipedes fed upon the sound 
tubers. 

Hence, it is but reasonable to draw the following conclusions : 

1. Millipedes do not feed upon the sound tubers of the potato. 

2. Their food consists of decaying vegetable matter. 

3. The presence of millipedes in the hills with the seabby 
tubers was due to the scab, they being attracted by the decayed 
portion which they desired for food, and the scab is not due to their 
presence. 

SmoorH versus Knopsy SEED TUBERS. 

To determine whether by using smooth tubers for seed a larger 
proportion of the yield would be smooth tubers than by using 
knobby seed tubers, three plats of one-twentieth of an acre each 
were planted May 7 with smooth and knobby tubers in alternate 
rows. The tubers were cut lengthwise into two pieces. One 
piece was planted every two feet in rows three and one-half feet 


‘apart. Ordinary cultivation was given the plats. In selecting the 
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seed the smoothest and knobbiest tubers were selected ; conse- 
quently the smooth tubers were of medium size, while the knobby 
tubers were very large. 

When the crop was harvested, the following, data were obtained : 
The yields of the rows planted with smooth seed amounted to 
5214 pounds, and of those planted with knobby seed 649% pounds. 
This shows a very striking difference in yield in favor of the 
knobby seed. It is interesting to note that the larger yield was | 
from the larger seed tubers. 

The rows planted with smooth seed had 121 knobby tubers ; 
those planted with knobby seed had 184 knobby tubers; which 
shows that for every 100 pounds of yield from the rows planted 
with smooth seed there were 23.20 knobby tubers, while from 
those planted with knobby seed there were 28.34 knobby tubers 
to the 109 pounds. The influence of the seed is quite strikingly 
shown in this instance, yet itis hardly safe to draw a conclusion 
until further data are obtained. 

In planning this experiment it was intended to be continued 
through a number of years, selecting each year the smooth tubers 
from the rows planted with smooth seed and the knobby 
tubers from those planted with knobby seed, for planting the 
following season. In this manner reliable data could be obtained 
and settle the question. 


A Trst oF INSECTICIDES. 


For the purpose of determining the comparative value of Paris 
green, London purple and Zoektein in destroying the larvee of the 
potato beetle, Doryphora 10-lineata Say, the rows planted with ~ 
the different varieties of potatoes were divided into six equal 
parts. Each part being fifteen feet wide and extending across the 
rows of all the varieties, was treated with an insecticide as follows: 


1. London purple, one part to 150 parts of land plaster. 
2. London purple, one ounce to ten gallons of water. 

3. Paris green, same proportion as No. 1. 

4, Paris green, same proportion as No. 2. 

5. Zoektein powder, same proportion as No, 1, 

6. Zoektein paste, same proportion as No. 2. 


The poison was thoroughly mixed with the land plaster in each 
instance and applied to the tops of the potatoes by means of an 
arrangement for that purpose, consisting of a tin vessel with 
perforated bottom. 
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The liquid was applied with an ordinary sprinkling pot. No 
difference in the effectiveness of the different treatments could be 
observed, as nearly all the larve on each strip treated were 
destroyed. ‘The solution of Zoektein paste and water was applied 
too strong, as the foliage was injured somewhat, and a weaker 
solution proves to be just as effective in destroying the larve. 
The Zoektein is very much cheaper than either Paris green or 
London purple. It will undoubtedly prove a valuable insecticide 
and be introduced into general use. 


ANOTHER Insect PEst. 

In the early part of June, Mr. T. C. Maxwell, of the firm of T. 
C. Maxwell & Bros., Geneva, N. Y., informed me that the new 
growth of the quince and plum trees in their orchards had the 
appearance of being blighted, which appeared to be caused by the 
larva of some insect. Some specimens of the infested twigs were 
obtained, and a small worm was found burrowing in the twig, 
_ which in every instance had entered the twig at a bud in the axil 

_ of a leaf. Specimens of infested twigs were sent to Dr. J. A. 
Lintner, State Entomologist. A specimen of a moth, which I 
succeeded in rearing from the larva in the infested twigs was also 
forwarded to him, on August 6, for identification. The following 
communication was received from Dr. Lintner in reference to the 
Insect: “I do not recognize the moth; it is probably one that I 
have never met with. I will endeavor, later, to determine it, as it 
will probably prove an addition to our lists of insect depredators 
preying upon the fruits.” 

The ravages of this insect could doubtless be greatly lessened 
by spraying the trees after the new growth has started in the 
spring, with Paris green or London purple. 


STRAWBERRY. 
A test of varieties. 

The varieties of strawberries in the following list have been in 
bearing for three seasons, having been planted in the spring of 
1885, this being the third* crop the beds have produced. 

The data noted in the table are the first bloom, first and last 
ripe fruit, number of days in bearing, the yield in ounces for fifty 
feet in length of matted row, and for twenty-five plants or fifty 
feet of row grown in hills; also the average number of berries per 





* The data of the first and second crops are given in the reports for 1886 
and 1887, pp. 253 and 334, respectively. 
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ounce from each row. The yield in “each instance is computed 
from the berries picked from the whole number of plants in the 
row, which was usually from 15 to 20. The plants grown in hills 
and the runners kept cut off were two feet apart in the rows; the 
matted rows were from three to five feet in width according to the 
variety. 
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Mount Vernon............ 19 25 16| 21 | 695 34 | 14.8] 14.4 
Mrs. Garfield vette tease ees lal 20 12] *22 | 335 10234 | 10.6 9.2 
ORbATLOUUE. Sadek bes sehen 23 25 9 vi Bal ee ede B85 Walieve be: 
Paeryicit. eed Me eees 19 23 14] 21 |) 388% 552g | 10.9 6.5 
Piper’s Seedling ......... 16 24 11 17 | 280% 59 8.8 13:7 
Prine Vedic tickets Hike 21 25 11 16 | 69834 71 Bo 9.1 
Prince of Berries......... 24 25 16 21 | 320% 842 | 11.1 10.7 

Bharplesei casts daies sees 23 25 12 17 | 28434 18% yee 8. 
WALSOT ell en dee kwltet 9 18 9} 21] 25334 6834 | 12.6] 13.3 

Woodruff No. 1....00.6.004 14 25 14] 19] 581 9734 O14 las 
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Ripe berries were picked from Covill’s Early on June four- 
teenth, two days earlier than from any other variety. 

The latest first ripe berries from any variety was obtained from 
the unnamed seedling received from R. S. Johnson, which was on 
July second. The berries of this variety have a most delicious 
flavor; but the flesh is too soft to be of value. 

The Garretson and Lennig’s White remained in bearing the 
ereatest and the Jucunda the least number of days. 

The largest yield from matted row was obtained from the 
Primo and Manchester. 

The Manchester gave the largest yield of any variety grown in 
hills. | 

The Jumbo averaged the largest berries of any variety grown 
in matted row, and Charles Downing the smallest. 

The Parry averaged the largest berries of any grown in hills, 
the smallest was Daisy Miller. 

The matted rows yielded the greatest quantity of fruit in every 
instance. pty 

There is no doubt but that the matted row system of growing 
strawberries is the most profitable method of culture, especially 
so where the plants are not allowed to grow too thick in the row. 


RASPBERRY. 


Nearly all the varieties of raspberries in the following list were 
reported on ‘last year.* 

This season each variety was grown in hills; four to six canes 
were allowed to grow in each hill; all suckers in the rows were 
treated as weeds and not permitted to grow. The yields of fruit 
as given in the table is that picked from six hills of each variety. 
The dates of first bloom, first ripe berries, first and last pickings 
of berries, the weight of fruit in ounces, average number of 
berries per ounce and number of days each was in bearing, are 
given in the table. 


———— SS 


* Report for 1887, p. 336. , 
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RASPBERRY. 
: First . ‘| 5 Ag 2 * 
VARIETY. First | yi First | Last | 2° | en3| aa 
bloom. | fruit, | Picking.| picking.) 4 foe a 
ibe: 
BVANGAVWiING wae rect cakes June 18 | July 18 | July 20 | Aug. 13 45 22 24 
DALONTGK eriieaa seks ste a a cetee 11 10 13 14 |. 248 21 30 
Oripigon -Deauty -ia:s:-. cess eee 16 16 18 11 22 30 24 
CPO CH DOPE sce fake sak naeios Dew ore 17 16 18 11 144 18 24 
PUELO ts SILER hn be oka 3 seen eee oS Wy 9 11 ‘4 68 32 27 
AG OUTO SE ORs scene ar clon. sax wena hes 15 16 16 S 109 23 19 
REDO SOU I oe edres ys subtle hs ce Ree aet 11 9 11 9 71 24 29 
Johnson’s Sweet................. 12 12 14 | July 28} 106 36 14 
Ost Mies rss: Jets es be eee ee 16 21 23 | Aug. 11 30 23 19 
Mammoth Cluster 2055 .is2c0c0%.65 13 16 16 £) 19h 32 19 
MGT DOTORALNE tan aemcae se se oreo 11 9 11 13 128 20 33 
Meredith Queen™ i503 sess eens < 16 20 21 13 49 28 23 
Miller’s Woodland............... 12 12 18 9 46 21 22 
Mon telAlecae 6 prety angen eid s 11 9 11 13°] 107 22 33 
IQ 78 ae chine é Soko dees See ee Ore 14 13 13 4 114 vat 22 
OIIOM ee Cones Gugks chs aah testecoin 11 14 14 1 113 36 18 
MIEGNED Ark. cou vels neem sen aes 11 9 11 7 50 17 27 
PULBACO MDG (0) wnicss nine bbe tome soks > 11 14 16 9 75 27 24 
i PEE Se TNE eae Mas SE 16 9 11 11 | 161 19 13 
roel U4 11-1 gia ACP RES ALE Gat 19 23 27 11°] 184 13 15 
BLLVORAIUGGM vodcc ude cs asec saneme 16 vee 16 7 37 21 22 
PMI DOSBINS 2 untuk ce cee teua aoe Se 11 17 18 1} 204 27 14 
RS OGTD she bls gash tol ice bss dim ae se 12 16 16 11 59 22 26 
PETIT ORs tee cecies tekiicntks oles cas se 16 11 13 7 78 24 25 
Seedling, Carpenter’s........... 16 11 11 if 90 23 Q7 
BOCULING, WHITE. . tesascevavecges 11 9 11 1} 116 31 21 











It appears that the Caroline was the most productive variety 
and continued in bearing thirty days. The Crimson Beauty was 
the least productive. 

The Marlboro and Montclair continued in bearing the greatest 
number of days, three days longer than Caroline. 

The Schaffer produced the largest berries, the average number 
to the ounce being seventeen; the Ohio the smallest, averaging 
thirty-six berries to the ounce. 
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Cross-FERTILIZATION OF FRUITS AND VEGETABLES. 


There is a broad field for valuable work in the breeding of new 
varieties of fruits and vegetables by the systematic artificial 
crossing of different varieties. It is a work that requires skillful 
manipulation, a large amount of persistent labor and large stock 
of patience. One’s whole attention might be profitably devoted 
to this work; beginning with the earliest varieties that blossom in 
the spring, continuing it through the season until the latest 
blossoms are gone. As the fruit of the different crosses ripened, 
planting of the seed should be made, the plants from which would 
necessitate constant attention the remainder of the growing 
season. 

Seeds were obtained the past season from the Thimbleberry 
(Rubus odorata), fertilized with pollen of the blackberry and also 
the raspberry. Several plants grown from seed of the Grege 
raspberry, fertilized with pollen of the Redand also of the Yellow 
Antwerp raspberry, produced fruit_this season. While none of 
the plants produced fruit that gave indications that it would 
prove valuable, the result was very interesting. Several plants 
were very similar in appearance and habit of growth to the Caro- 
line, producing fruit in great abundance, the berries greatly 
resembling those of the Schaffer. | 

30 


REPORT OF THE CHEMIST.* 


In this report, as in previous ones, considerable attention has 
been given to fodder analyses; but the amount of routine work 
has made it impossible for us to make the analyses so complete as 
we deem desirable. With our present knowledge of the value of 
feeding-stuffs, an analysis of a food can not be said to be complete 
which fails to determine the albuminoid and non-albuminoid 
nitrogen, also the sugars and starch of the nitrogen-free extract, 

Ash analyses have been made for a considerable number of our 
feeding-stuffs, so far as the fertilizing elements are concerned. In 
this report the questions discussed are : 

1. Composition of feeding-stuffs. 

. Amount of fertility removed from the soil by crops. 

. Influence of fertilizers on the chemical composition of grass. 
. Influence of fertilizers on the chemical composition of oats. 
. Chemical composition of hays from different localities. 

6. Changes in corn as it approaches maturity. 

During the winter of 1887-8 the feeding experiments were placed 
under my supervision, and the result of the several trials are given 
under the following heads : 

1. Digestion experiménts with orchard grass. 

. Digestion experiments with a ration. 

. Influence of certain rations on the milk product. 

. Influence of food on the chemical composition of butter. 
. Fattening experiments with young cattle. 

. Ensilage vs. corn fodder for feeding. 

. Feeding for fat and for lean meat. 

The success of these experiments is due level to Mr. 
Emery and Mr. Churchill, whose cooperation made possible 
the trials. Of necessity the amount of chemical work connected 
with such experiments was large, and I am indebted to Mr. Wheeler 
for the aid necessary to carry through these experiments. 
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The number of water analyses during the past year was very 
large, monthly determinations having been made of the drainage 
from the lysimeters, also from Castle brook and the main drain . 
from the experimental plats. Of well waters 25 samples have 
been examined and reported upon; also analysis was made of 
water from one mineral spring, but as none of these are of gen- - 
eral interest, except to the parties interested, they are not 
reported in these pages. 

Of fertilizer and fertilizing ingredients 36 samples have been 
analyzed during the year, while many as yet remain on hand, our 
present laboratory force and crowded accommodations making it 
impossible for us to do the amount of work desired. In fact I 
may say that the work of the chemical department has increased 
to such an extent as to make it impossible to longer carry on the 
work successfully in our present overcrowded quarters, a single 
room in a former dwelling-house, with no proper means of venti- 
lation or ridding the room of obnoxious fumes and gases; nor can 
there be the proper appliances in a room of this kind for conduct- 
ing investigations with the present-needs of the Station. In the 
report of Mr. Wheeler will also be found the results of other 
chemical work connected with the subjects specially investigated 
by him. 

FODDER ANALYSES. 


In the analysis of foods the chemist separates each food into 
several parts, to each of which he gives;separate names, such as 
ash, albuminoids, water, etc., according as they fulfill certain 
functions in plant and animal growth. We give, substantially as 
printed in the last report, the terms in use: 

Water.—The loss in weight of a fodder by drying, usually at 
100° to 110° C. (212° to 230° F.), is due to the moisture or water 
which the fodder contains. 

Ash.—That part of the fodder which remains after burning 
constitutes the ash or mineral matter. The ash ingredients form 
the solid matter of the animal frame-work — bones—and occur 
also in small quantities in the muscles, blood, etc. Lime, phos- 
phoric acid, potash, etc., constitute the mineral elements of the ash. 
- Albuminoids.— The albuminoids are the principal nitrogenous 
portion of fodders —the muscle-formers — sometimes also called 
protein. The albuminoids are not known to be definite compounds, 
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but are made up of a large number of nitrogenous products, which 
have usually been classed alike for feeding purposes. The white 
of an egg, the tenacious mass — gluten — which remains on wash- 
ing the dough from wheat flour, and animal muscles are common 
examples. : 

Not all of the nitrogenous matter of feeding stuffs isin the form 
of albuminoids, but often a considerable portion isin what may be 
termed a transitory state known by the general name amides. 
Amides have a less nutritive value than the true albuminoids. 
However, they probably have a greater nutritive value than many 
experimenters have assigned to them. 

Orude fiber is the woody portion — frame-work — of vegetable 
matter which is unacted upon by dilute acids or alkalies. Crude 
fiber has little direct nutritive value to the animal. 

Nitrogen-free extract.— This is a mixture of various substances 
which are sometimes called carbo-hydrates. The starches, sugars, 
dextrine, pectic and mucilaginous bodies, gums, etc., are the 
principal substances of this class. : 

Fat.— The other extract of feeding stuffs is a mixture of oils, 
wax, coloring matter, etc. Cotton-seed oil, linseed oil, corn oil, 
etc., are common examples. : 


ANALYSES OF FODDERS. 


During the past year, a large number of fodder analyses have 
been made. A large part of these analyses are given under their 
appropriate heads, but there remain some of a miscellaneous nature 
erouped under the above head which do not appear in full else- 
where. Besides the regular analyses, there have been made deter- 
minations of the albuminoid and non-albuminoid nitrogen, the 
digestibility of the albuminoids and in some cases ash analyses 
for the fertilizing ingredients. 

Unless otherwise stated, the grasses were all cut in full bloom. 
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ALBUMINOID AND Non-ALBUMINOID NITROGEN. 


In nearly all the feeding stuffs albuminoid and non-albumin- 
‘oid nitrogen has been determined by the modified Stutzer cupric 
hydrate method. | 
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DIGESTIBILITY OF ALBUMINOIDS. 
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buminoids di- 


Per cent of al- 
gested. 


54.44 


70.23 
67.35 
59.57 

* 64.87 
47.61 
54.75 
64.12 
62.37 
50.00 
50.33 
33.20 
27.21 
43.96 
63.83 
75.01 
56.59 
64.58 
65.89 
85.84 
83.62 
76.85 
75.60 
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‘In the following table we give the average composition of foods 


as compiled from analyses made at this Station during the past 


seven years: 
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a 
Bn 
GRASSES, CLOVER, ETC.— a 
IN BLOOM. 3 . Ms 
el 2 | 4 
A = < 
OPT TIVO GL V.5 ok God fi clas vinnie arora sally <a atatahwlcteatens fala ts 21 57.31 2.08 
WAV OURIVG LOGOS dale iat sinte m ainre cha w/sieets bier ol otatates iS) 67 .09 1.41 
Timothy SSVATOLMOT ss cinids se sie'eine basin’ 3 | 48.14 2.25 
Grenared GLASS si, Pes es eA RG. 3 | 71.48 2.14 
Kentucky Blue or June grass.......... 1] 58.76 2.08 
MGAAOW FPOBCUO... 6.6. lv eres geile veces 1 | 68.70 1.97 
PalWMQanow OME o4.. sec ces cscceneseseuee 2 | 69.46 1.73 
Meadow Foxtail.............. Sretatatetetelatats 1| 72.63 1,71 
PPE DO er DAL cs Sets bain can «eta Wass 2| 62.58 2.35 
Wood Meadow @rass.............. Svea 1 | 55.55 2.16 
Bonnett’a Native Wild vi... o4cveans stuns 1 | 57:62 1.88 
Sweet VOrnal Grass. (oreo. soci ees ce 1} 67.41 1.57 
COXSOVD CRIGIOS wesc ChE eaters en 1 | 78.46 1.59 
PUTO CUS eds k ou doe We dia sods see teEi ee 1 | 79.20 1.45 
Medium red Clover. if) sss... 56 6e5das 21 | 68.34 2.05 
AYatice CLOVOE teense sa0de <0). aed beneaRaedee 1s}: PR29 4: 1.08 
WW HCG CLOVEL i emciensied caves cet be Raa es 1 | 78.23 1.79 
BOLHATA COV ON eiakelt ss fe ves vase er ee une. 1 | 69.20 1.61 
Taiserne or Alfalla oes cs ch cco toswanaeee 4 | 67.46 2.95 
VellOw reroll die souk bec ebaee edie ea eec sd 1 | 78.52 1:37 
Chess or GHOAT lA Seely ac. cack ret 1| 60.35 1.85 
FoRAGE PLANTS. 
OWI eco psa aia wed nn aeeens Gab aaen als 2| 84.00 AV i 
NIN PORCRILOS one's cias vanes sees when Owen 3 | 82.44 74 
FOaGGr COMM Gace. ecb sconces await y Cpa aee 10 | 80.65 99 
Ensilage, Maize fodder................. 6 | 84.14 .96 
Ensilage, Maize BLOVOR :< hak ot heh Oye Seeiee 21 59.29 173 
Ensilage, FIUNGALMGN,...0: ce sereests sens 1| 60.51 2.75 
OOWIDOBRi vis cases seks Gino te sie Rete ime ane 2| 84.06 1.83 
Soja hepida.. Sauls teaaak eewnetes sean 3 | 69.87 2.38 
PrigkiTy/COMICOY cise. Ws daa eatirel sinners « eucae 3 | 84.36 2.45 
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Crude fiber. 


Ee Be eB Se Se eS 
o 6 oO Oo. oo Ss 
GS & wt to em or oo 
CS" C= G .-cs, we co 


CO- 'OU Cae SU aN 
Be 
Oo 


13.60 


2.61 





extract. 


Nitrogen-free 


22.64 
16.36 
26.72 
12,29 
21,97 
14.82 
14.38 
12.72 
17.96 
21.82 
19.44 
17.02 
12,16 
10.56 
14.08 
10.76 

9.44 
11.45 


~ 12.02 


9.09 
20.46 


8.60 
9.32 
10.13 
7.92 
24.80 
17.51 
6.91 
14.90 
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ROOTS, TUBERS, ETC. 
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Red clover. in bloom........... Borel dst Aik 
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Wheat straw............ NESE re pee 
*OBU SU@BW iu (5h i. oo kee ele Le-eclass ae a A 
Maize stover (field cured).............. 
Maize stover (in barn)............3..... 


BOM DOAN LOUMEL scene occack addhaves cs 


GRAIN, Mean, Etc. 
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Number analysis. 
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2.42 68 
1.83 2.98 
1,25 1.20 
ESL} 1.49 
1.03 1.00 
1.08 1A1 
1.99 3.42 
1.09 .65 
1.00 70 
2.75 2.58 
50 tot 
6.59 26.88 
5.34 29 .65 
8.12 31.14 
6.37 32.30 
12.05 25.99 
11.44 24.95 
11.08 28 .80 
2.98 | 42.74 
2.35 36.77 
3.25 18.78 
6.47 28.43 
8.42 22.34 
10.86 2.31 
8.80 1.74 
11.81 3.11 
10,50 1.21 
12.19 | 13.58 
21.37 11.06 
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= nye 2B 
(oD) 
| A Sz H | 8S 
GRAIN, MEAL, ETC. —( Continued), ah q = A 
® . = ? 
a i | © oe 
g ~ ra] =} Ss Pah e 
=) 3 mM a = om e 
Zi = < a S) 7, a 
TR OGINS iN che Natale ace ge eee Stine we mest ole 1 12.39 Oak vy Aen BF) fea! 53.14 1.38 
Sunhowersecdis oc. ctadivakion weddiee vce be 1 | 12.68 3.00 | 15.88 | 29.21 | -18.71 | 20.52 
By PRODUCTS. 
WHEN Gh tor EVESER TU oo clitne atc ral eur a te va cho thane wieke ths 10 UBB 5.53 14.56 10.83 52.26 Cyd | 
SHTDARGu Dpto; Set a emote casa Behe eia ec 3 14.75 5.27 16.38 6.36 52.66 4.58 
Middling sins -ie. hes sete cece ee eeeceee 3 12.41 3.61 15.62 4,22 59.66 4.48 
BPOWeOrs  2rail Sid cnc vests :daicehls ceca 6 | 76.60 94 4,82 8.82 | 12.53 | 1.29 
Corn feed (starch feed, ete.)............ 5 | 65.40 21 5.96 9540) 4) 221851 eee 
Grn TOCCAGATY Meikle bee aie tas oene ds 1 6.00 Uy: 16.04 13.02 58.14 6.08 
Giiten Mea ew oi ceideacawcetecs candle 6 | 10.49 74 | 21.39 5.62 | 54.87 | 6.89 
WANSOSCMIREAIL IAS, fi nte eeek sea tae s acre 11 9.83 5.18 | 81.52 | 11.54 | 34:95 | 7.03 
OCottonscodrmeald ccc oss cto cat ks 3 | 11.06 7.39 | 40.56 3.56 | 23.86 | 18.57 
ELORTID YL GCC eer iniee bev eaee earsls comet 1 12.06 2.61 11.56 5,02 63.31 5.44 
MISCELLANEOUS. 
Gaston poemace (dry)! <2 ae. cteies as fala ceca ET TS Sah 6.36 | 35.00 | 31.06 | 10.76 | 16.82 
Wane liawyne och ti Ie ck AiteWets ce ome cult 2 92.35 1.18 1.83 1.14 3.02 46 
Picem lan ftir st Beier den hae ake eget fear 1 | 97.06 .48 62 ,65. | 2 ybe80 .09 
WEES ALOO TUS GawaLee so vnlat Sake oistereteicate sea 1) 89.15 85 6.08 .76 IBY .19 
SAIS an te WUE Pes hace tate go gTN a vee geet UR Sai te | pea 1 80.84 279 2.10 3.09 10.56 .62 
Oangdne pistiens<e2.c tines ac Mitte cae 1 75.39 2.40 2.05 7.28 11.20 1.68 




















AMOUNT OF FERTILITY REMOVED FROM THE SOIL 
BY CROPS. 


If we burn any of our feeding stuffs there remains a portion 
unconsumed, which we call the ash, or mineral matter of the 
plant. This ash is distributed unequally throughout the different 
parts of the plant, there being less in the seed than in the stem, 
and less in the stem than in the leaves. There are also great dif- 
ferences in the amount of ash in different classes of plants; that 
is, plants botanically different, although cultivated plants of the 
same family usually do not differ greatly in the per cent of ash. 
Succulent plants, such as the foliage of roots like beets, turnips, 
etc., sometimes contain as much as 15 to 18 per cent or more ash, 


Se ee a 


re 


= —— 
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while the hays generally contain about 5 to 8 per cent, and the 
seeds of the cereals—grains—usually not more than 2 to 3 per 
cent, although a few contain so much as 4 to 6 per cent. This 
ash is made up of several different elements or constituents, 
each of which the chemist is able to separate out and weigh 
by itself, but not in the same form always in which it existed 
in the plant. There are thirteen of these elements present 
in the ash of our agricultural plants and the names by which 
the chemist knows them are as follows: Oxygen, carbon, sulphur, 
phosphorus, potassium, sodium, calcium, silicon, chlorine, fluorine, 
iron, Magnesium, manganese. 

Besides these there are found in a few plants other elements, 
such as aluminum in wheat and iodine in some of our sea plants. 
The amount of fluorine in plants is very small, seldom more than 
a trace, and of iron there is rarely found more than one per cent. 
Yet this small amount of iron is an absolute essential for. the 
_development of the normal plants. If there is a lack of iron the 
plant becomes pale, and the leaves are white and growth stops ; 
but let iron be supplied to such a plant and the leaves again 
become of a deep green, healthy color. The plant secures its 
oxygen and carbon from the air, but the other elements all come 
from the soil, which is the only source of supply. The chemist in 
separating these elements of the ash, determines them in some 
form of their compounds and in the analysis he gives names more 
familiar to the farmer, as follows, using also certain letters and 
figures as abbreviations or symbols for the real form : 

Phosphoric acid (anhydride P,O,). | 

Sulphuric acid (or anhydride SQ,). 

Carbonic acid (or anhydride CO,). 

Potash, K,O. 

Soda, Na,O). 

Lime, CaO (calcium). 

Silica, Si0,, 

Ferric oxide, Fe,O; (iron). 

Magnesia, MgO. 

By stating the elemental compounds in the above form the 
chemist does not mean to say that they always are found in the 
plants in just this form, for in the plant the elements are com- 
bined in several forms, and these combinations sometimes change 
as the plants approach maturity. Thus phosphorus, nor 
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phosphoric anhydride, does not exist free as such in the plant, 
but in some combination, such, for instance, as phosphate of lime. 
The amount of potassium, calcium, phosphorus, etc., in different 
plants is not the same, and the farmer needs to become familiar 
with the wants of his different plants, just as he is with the wants 
of his different animals. 

The farmer knows that the cow and hog will not always do 
equally well upon the same kind of food, for they belong to differ- — 
ent classes, and their habits are quite different. This is just as 
true of different classes of plants, that is, plants botanically 
different, such as beets and the grains, or clover and timothy ; 
clover being a leguminous plant of the same family as 
peas, beans, etc., and timothy one of the grass family. Some 
plants like large quantities of potassium and require less of 
phosphorus to do well; others need an abundance of phosphorus 
and.less potassium, while there are others that take up a great 
deal of calcium. The clovers all require large amounts of potash 
and lime. The grains need phosphoric acid and potash, and roots 
require that there be present in the soil an abundance of available 
potash. 

The farmer, in order to succeed as well in growing field crops as 
with his animals, should become familiar with the needs of the 
plants themselves as he is with the proper kinds of foods for his 
domestic animals. He should find out in what his soil stands in 
the greatest need, and then in growing crops, knowing their 
need, he will be able to purchase just that class of fertilizers which 
furnish the required food for his crops. Of these mineral ele- 
ments there are but two to which special prominence is given in 
commercial fertilizers, for in most soils the others are present 
in sufficient quantity, although the application to the soil 
of many of the other ash ingredients may be followed by 
most beneficial results, either from their chemical or physical 
action in the soil. Phosphoric acid and potash are the two 
ash ingredients which enter into our commercial fertilizers, 
but both lime and sulphuric acid are essential ingredients of all 
super-phosphates. Potash is supplied either in the form of wood 
ashes or as potash salts, like the sulphate and muriate of potash, 
which come largely from the German mines. 

Besides these ash elements there is also required nitrogen for 
plant growth, and this is by far the most costly part of plant food. 
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In their power to gather nitrogen plants differ greatly, the clovers 
and other leguminous plants being able to produce a good crop 
where the grasses or cereals would entirely fail. In fertilizers 
there are several sources of the supply of nitrogen, such as 
ammonia salts, nitrate of soda (Chili saltpetre), blood, meat and 
fish scraps, leather, hair, cottonseed, castor pomace, ete. Of these 
leather and hair are worthless for immediate supply of nitrogen, 
for they are decomposed in the soil only after a long time. 
Ammonia salts and nitrate of soda are the most valuable, 
as the nitrogen of these salts are in a form to be used by the 
plant, and in these forms nitrogen costs most. Organic nitrogen, 
such as exists in cottonseed meal, linseed meal or castor pomace, 
soon becomes in the soil available for the use of the plant, and 
whatever of fertilizing matter the farmer purchases in the way of 
feeding-stuffs is secured with the. least cost when it has been 
converted into manure. ae, 

In our feeding stuffs by dividing the per cent of albuminoids 
(or protein of some chemists) by 6; we have the per cent of nitro- 
gen or pounds in one hundred of the substance. 

During the past two years we have made analyses of many of 
our most common foods, and in the first table we give the compo- 
sition of the ash of quite a number of these products ; also the per 
cent of nitrogen. In the second table are: given the number of 
pounds of phosphoric anhydride, potassium oxide, calcium and 
nitrogen. ‘This will enable the farmer to get a pretty good idea 
of the amount of fertilizing matter in the most common foods. In 
the last column of table II we give the valuation of the fertilizing 
matters, considering nitrogen worth 17 cents per pound, phos- 
phoric acid 8 cents and potash 53 cents, while to the lime no value 
is assigned. The above is about what nitrogen, phosphoric acid 
and potash cost in the markets when purchased as ammonia salts, 
soluble phosphates and potash salts. 

In a few instances determinations were made only for the prin- 
cipal fertilizing constituents. 
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TABLE No. L. 


CoMPosrrion oF THE ASH OF SOME FEEDING STUFFS, ALSO PER CENT 









































NITROGEN. 

B ls jetoSic| aig hedSiell mailed 

Beet gale (ore ate ieee ies 

doo | 28a), 2 Sali, hc se 
< By ov R 4 = A 

UMNO ELI bcd op ate eee ees 4.99 5.93 34.19 5.45 8.69 | 1.93 1.24 
Orchard Brass.) ...+- 00k. 6.95 7.40 42.72 0.47 7.20 2.11 1.30 J 
TUDOR TASS pois dias: 40 4579) | 9,46 dt 084.0% ak 7.12 | 1.65 1.25 
Meadow fescue............ 6.05 7.03 31.56 5.28 11.84 | 3.35 1.25 
Tall meadow oat.......... 5.94 7.16 34.60 7.04 7.76 3.07 1,387 
Meadow foxtail............ 6.53 7.93 39.61 8.66 7.80 | 2.20 1.82 
Ox-eye daisies............. 7.38 4,32 35.70 1.00 : 0.95 
Buttercup...... AEP ee 7.02 | 6.86 13.66 | ean RL 1.20 
Yellow trefoil.............. 6.40 7.88 18.00 2.78 33.36 | 3-56 2.53 
Medium red clover........ 6.49 4.51 20.38 8.51 29.98 4.23 2.28 
Aliske clover............... 8.57 5.20 33.42 ; 25.938 4.62 2.16 
White cloversc. eset 8.24 7.49 26.04 0.92 eae. 3.25 
Lucerne, alfalfa........... 8.71 6.29 18.84 1.55 37.07 | 2.16 2.37 
Prickly comfrey........... 14.83 , 3.73 25.93 7.35 18.72 2.05 257 
Maize fodders..............| 6.12 5.17 23.94 19.84 25.36 | 4.84 1.27 
GAG BLEW) Mes toe es: cube ee. 5.80 sg 27.76 4.82 9.28 .95 0.45 . 
Whoat straw, . 7 iv.s.5. 8 5.07 2.45 12.60 5.47 5.68 | 1.52 0.58 | , 
Maize stover........... feta 7.19 1.79 12.05 15.60 12.33 | 4.63 1.11 : 
Caran Raw ie: we See oat 1.67 54.48 28.53 6.79 2.64. | 6.83 1.66 | 
Wirattels. Paste core caie 1.81 46 .00 23.35 3.64 4.19 | 6.76 2.18 
Biour ie Wie tabs eae eee 0.43 52.32 30.94 2.60 7.40 | 4.45 1.68 , 
WVU Oe GEE Tine aeons dpunanced 5.93 50.50 16.63 1.58 2.50 | 7.00 2.74 | 
SUA RUM RE RE CSD EU POR igi 3 5.76 40.68 19.52 1.96 2.50 | 5.94 3.04 
Middlings (wheat)......... 3.93 50.08 18 .22 0.15 1.83 2.24 2.82 
RTE ttee Oe reeks Anse ie 3,42 25 52 15.61 5.39 $29 hh 3.16 2.24 
Linseed meal..............| 5.75 | 30.08 | 22.00 9.96 | 11.36 '| 7.85 5.59 
Cottonseed meal.......... 7.34 43.56 29.04 10.00 4.08 | 6.52 7.53 
COPIMMBODE Liek sha i ayn biede Fs 1.98 0.36 51.48 2.08 1.76 0.96 0.25 
PAG em ainad miseeaa 19.55 4.78 41.25 3.80 4 BG dh Maa bok he 
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TABLE No. II. 


Amount oF Fertinizing Matrer In OnE Ton (2,000 Lbs.) OF 
‘Various FEEDING STUFFs. 
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St ho te 3 3 

Do wh B are o = 

CES Eg eos & = a 

Ay at mS Zi > 
A eho i Gi CA A aA lie A a 5.0 27.5 7.2 21.0 $5 48 
ADECUAU PTR UUM Ly otek sae eens bets Seadas 8.2 38.5 8.3 22.0 6 51 
SUG PRBEU ne as ieee ba ddanlas ce aeesddeie bes Tis 29.2 4.0 | 5 77 
Meadow fescue...... pk Ng hy Se eS “tee. 32.3 19.1 arnt 6 03 
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In order to show more plainly to the eye the variation in the 
composition of the ash of several of our more common feeding stuffs, 
I have prepared two plates to accompany this article. Plate Ishows 
the per cent or pounds in one hundred of the ash of phos- 
phoric acid potash and lime, while the blank space shows the 
total per cent of other constituents, as soda, magnesia, iron, 
silicon, etc. 

Plate II shows the relative amount of phosphoric acid, potash, 
and nitrogen in one ton (2,000 lbs.), taking cottonseed meal as our 
standard ; that is, one ton of cottonseed meal was found to con- 
tain the most pounds (223.8 lbs.), of fertilizing matter of any feed 
examined, and in comparison with this the others stand as shown 
by the plate. 


INFLUENCE OF FERTILIZERS UPON THE CHEMICAL | 
COMPOSITION OF GRASS. 1887. 


In my report for 1887 I gave the restilt of an investigation upon 
the influence of several fertilizing ingredients on the chemical 
composition of timothy and clover. In the experiment there 
reported the fertilizers were spread upon the surface of a field 
which had already been in grass for five years. In the experi- 
ment now under consideration, carried out in the same year as 
above, thé fertilizers were applied to a plat well cultivated and 
then put down to grass. The grass selected for the purpose of 
this experiment was an annual Lolwm Italicum. A one-tenth 
acre plat was divided into 24 small plots and the fertilizers applied 
and the whole laid down to grass April 26. I may add that this 
plat had not been previously fertilized since the establishment of 
the Station. 

The following table gives the rate at which the different fertil- 
izing ingredients were applied : 
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FERTILIZERS.— POUNDS PER ACRE. 















































2 of | 8 cs) = ne g oO = 
we ps =| qd — 
PLat. | 22 | £2 /aeg| 22 | G2 /25| ¢ | 2 | 28 | es 
ay — rl 
Bul ds is a} £#o | 38 | 38) & 5 | Sa | és 
mM? = Te eh < Fy 4] o 7 Q 
enre: 300 mie Ry : Sy AIT chetecetet kal Wes el vont eisiave 
bee? ee 150 ih aria, Se 
TEs ‘y we BBO ere cant inte tele Sckeaeacd Cin ie Bel oats Peete ee 
EV ores: 300 weate 150 (ee 350 oe Eats Sean Sal AN ears aretsre 
WViteies 300 ree Sviste Soe 350 ae Garces mie ats aia otel We! chars ttels she 
Vale te. 300 ow 150 eats bie acs rete tee Salaval uth Phekelern ore. che 
Nd Bl eo Wate tes 150 ee aia 350 A Seats Severe siaiwiahh edge stave tke! eek 
WEEDS. sales there 150 Baas 350 ae 350 eas Ay aia eh oie Ma retateietatere 
ER BS 300 caeee 150 Cat ao a 350 wage Ore aa poe Race 
Ee oe 300 iefers 150 Kae 350 “4 350 tievers a Patani een eat aners atts 
2 Bees Cea Be 150 aye “i 350 550 PE ie) ie leg 
9.408 egy d 300 iain 150 350 Zee 550 CEN ar te aie Cares 
XIII mies am, ie 350 Tone PST ee AA fa 
9. 8 ae SALA 550 BAR Wem ioc EE Fh 
SC rad a ae eathes be PP Bete iia a Cy, ieee gaia shuntbati- eh Wietuyotals 
POV Pere th cass Sahat Ee WATE pais te aes ne LOO Ci pees cee 
Sg 1 UL ag Gee SEAN eee 180 halved 5h ne deat dabei e eee A ua) 
EXCVEE LE de has ias ae 150 bls 5 are ae SAL eh Seip ler re. eye Fens 
bd th Ga 1%, 150 tig Ba Aa Rian sa ean RS oo ieee 
XX eal 300 eierere a yaits Ryerece apts a crabe 3 ob Sie nieh ‘Vl; ue ate taterate eve 
as wes Seek. PAG PORN Tals 9 a gee i PW ties A 
XX » manure. 
XXIII Nee Fu ekcdempe es Cis, ite ale aes 8 a Str ae 
DREN seas coferllde Ee hes Sa sar Baye eae MS Oy nl GR YR a Sa an | a ap eres (Pe (cae, Arn 

















From the backwardness of the spring the grass was slow to 
start and had not come into blossom as was intended at the date 
of sampling. _When cut only a few of the plants had reached the 
period of bloom. The following table shows the composition of 
the grass from the several plats: 


REPORT OF THE CHEMIST OF THE 


252 


86°F 
69°F 
£6°F 
86°F 
0S"? 
og"¢ 
VG 
8t'°s 
T9°¢ 
&1°9 
8a°F 
06°F 
8L°9 
Tos 
06°F 
L6°S 


| 
| 





10Y}9) YBT 


*(youIyxe 


91° 6F 
€0°3S 
§9°0¢ 
TT0s 
GL’ 8F 
91 9F 
67 67 
06°87 
T9°9F 
LL’ 6F 
68° 9F 
G6 67 
6S" LY 
GG 6F 
G6" LF 
oF SP 


*JOBIYXO 
901J-U9BOI}IN 





*1eqy epnip | 


60° 9% 
Fo Ge 
09° FG 
16° &% 
10° F% 
9L° St 
69°96 
16°66 
60° F% 
IL’ 9% 
99°F 
09°92 
96° SS 
GG" GS 
FL &% 
8G" 9 





°St°9 XN 
‘SplourMmng[y 


‘HONVISANY AUC 





GL'6 
93°8 
SLES 
7&8 
69°6 
00°6 
FG '6 
16°8 
8F°6 
G66 
8L°6 
06°6 
19°6 
66°6 
61° OT 
96° OL 


“Usy 





FUT 
1e°T 
og°T 
LOT 
rT 
CPT 
96'T 
FT 
PT 
ge'T 
oUt 
ge'T 
Ig'T 
rel 
LOT 
gqT 


10Y}0) 9B 
901J-WOSOIIN | 


*(JOvVIIXO 





FG ST 
68° FT 
GP ST 
¥8° ST 


_ Stor 


¥6° TT 
€6° TT 
€S° TT 
00°ST 
L&°&T 
96° TT 
6L° ST 
66° GT 
FZ ET 
€9°GL 
88° IT 


"19BI9XO 





6L°9 
00°L 
86° L 
S19 
&F°9 
88°9 
€9°¢ 
PLS 
GL’9 
69°9 
gL°9 
¥6°9 
09°9 





-10qy epnag 


‘HONVISHNY HSA 








¥8°S 
06°% 
LL’& 
GG'°S 
¥8°G 
0g § 
FL € 
Gas 
FL'& 
00°€ 
CLs 
¥6°G 
9's 
00°¢ 
96°& 
96°& 





"GZ"9 XN 
‘SpfouTuIngTy 


89°S 
FFG 
8F°G 
SL% 
OFS 
€8°S 
GGG 
FL'@ 
FFG 
8F°G 
67'S 
€9°G 
Id 
0g°% 
99°% 
69°G 





Ty éh 
€o° Th 
go" 69 
68° FL 
€0° SL 
ST FL 
66° SL 
OT’ 9L 
96° FL 
QT SL 
O° FL 
TQ°GL 
€8°&L 
FT Sh 
€0°FL 
00°FL 


“IOPEM 











Sit eeenereeeseee seesseseceeeeenseeeeeccee 


emt eth ata ae Mine algae be TONE IS EG 





‘\LV'Id 








“WQOTIVIT WOATIO'T 





New York AGRICULTURAL EXPERIMENT’ STATION.’ | 


253 














96°F 


LY Y 
c0'S 





IL’? 
09°F 
96°S 
€I°¢ 
08°F 
86°F 


86" 6F 


¥8°0S 
86°C 
6T'TS 
9L°TS 
8&" 6F 
LG*TS 
¥0°0S 
98° 67 





60° S@ 


F0° 9% 
ST’ S@ 
G9° SG 
60° SZ 
SF ¥G 
€9° FG 


GL St 


GL 9% 








66° TT 


69°6 
GL°8 
90°6 
LE°6 
F6° TL 
OL OT 
00° TT 
99° OT 





61°6 
€0°6 
0L'8 
68°6 
816 
¥6'8 
L6°8 
¥0°6 
Go'6 





eT 
SGeL 
og T 
8E°T 
LOT 
Si a | 
9F'T 
Ghats 
80°T 





LG’ &T 


96° FT 
68° FT 
OLS St 
€€° FT 
69° ST 
19 VE 
SLI 
FQ OL 


GL’9 
0€°L 
FE°8 
6o°L 
¥6°9 
gL°9 
GOL 
L8°9 
92°9 





90°& 





OLS 
69°G 
99°% 
69°S 
66° 
G0°€ 
L9°G 
99°% 


9F°G 





69°G 
0L°S 
GL°G 
¥2°% 
9F°S 
G83 
Il'G 
GE'S 





91° SL 


96° TL 
c0°OL 
99° OL 
€E°GL 
GP TL 
TS° TL 
T9°9L 
¥8°FL 








se eeere 


eee serrcoe 


eee er eeeee 


weer te oeee 


eer eeerere 


eeeeeereee 


“t88* OSBIOAY 


rete eeeeee seen A Ty 
SS oCCEEEES a ba 
Se teeeeeee sere T yy 
Pieter ee eeeetyy 
bet teee eee eesnyey 
He eereeeeerer ITALY 


2.54. REPORT OF THE CHEMIST OF THE 


ALBUMINOID AND NON-ALBUMINOID NITROGEN. 


The proportion of albuminoid and non-albuminoid nitrogen was 
determined, with results as shown in the following table: 
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SUGARS AND STARCH. 


In the following table are presented the per cent of sugars and 
starch for a few samples: 
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DIGESTIBILITY. 


The digestibility of the albuminoids of the grasses from the 
several plats was also determined by the pepsin method, and the 
results are given in the following table : 
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As in the case with the experiment previously reported, no 
influence of the fertilizers upon the,chemical composition of the 
grasses could be traced for the series of experiments. Had we 
stopped here we might fairly have concluded that the influence 
of the fertilizers was manifest, not upon the chemical composition 
of grasses, but almost entirely in an increase of the crop, as has 
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been noted.* This increase was very marked for the nitrogenous 
fertilizers, particularly sodium nitrate; but-the results for the 
season of 1888 give marked difference in the chemical composition 
of the grass, as shown by the next topic. 


INFLUENCE OF FERTILIZERS ON THE CHEMICAL 
COMPOSITION OF GRASSES. 1888. 


In my report t for 1887 I gave the results for a large number of 
trials with the application of different fertilizing ingredients, both 
singly and combined, upon grass land, in order to determine what 
influences they exerted upon the chemical composition of the 
erass. In this experiment there were twenty-one plats growing 
both timothy and red clover, and we could find no difference in 
composition which could be attributed to the influence of the 
fertilizer, or, to quote from that report, the conclusions arrived at 
were as follows: 

“The results obtained from the experiments of this year, to 
determine the influence of fertilizers upon the composition of 
timothy and clover, show us nothing as to the possible influence 
of fertilizers. The soil upon which we are experimenting, it 
seems, is sufficiently rich to produce good crops, under favor- 
able conditions, without the use of fertilizers for immediate 
effect. The timothy hay grown upon the unfertilized plat 
XV was richer in albuminoids and _ nitrogen-free extract 
than was the average for the entire plats, although many 
of them were heavily fertilized. The greatest variation in the 
composition of the timothies, differently fertilized, is far less 
‘than the variation in the chemical composition of timothy for two 
successive years of growth upon the same plats, under like condi- 
tions and without fertilizers, so far as field culture furnishes this.” 

The following brief summary will show the results secured in 
that trial from a few of the plats for the timothy : 


*Sixth Annual Report of New York Agricultural Experiment Station, 
p. 441. 

+ Sixth Annual Report of the New York Agricultural Experiment 
Station, 1887, p. 441. 
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The plats given above as an illustration were fertilized as 
follows : 

Plat I. Sulphate of potash. 

Plat III. Acid phosphate. 

Plat XII. Sulphate of potash, sulphate of ammonia and acid 
phosphate. 

Plat XV. Nothing. : 

Plat XVIII. Sulphate of ammonia. 

Besides the above reported plats there were also 24 other plats 
newly laid down to ray grass (Lolium italicum), the fertilization 
being the same as in the preceding case. No difference in com- 
position could be found in this experiment which could be attrib- 
uted to the effect of the fertilizers used. | 

The present season the experiment has been again repeated. The 
farm superintendent, Mr. Emery, made the application of similar 
fertilizing materials to a number of trial plats, and while in bloom 
samples of these grasses were taken by him for analysis. The 
grasses* from a portion of these plats have been analyzed and 
those examined were fertilized, on the sod, as below: 

Plat A. Sodium nitrate. 

Plat B. Ammonium sulphate. 

Plat C. Barn manure. 

Plat D. Potassium nitrate. 

Plats E, J. and O. Nothing. 

Plat F. Potassium sulphate. 

Plat G. Muck. 

- Plat H. Bone black. 

* Reference to the report of the farm superintendent;,will show ‘more 


fully the real nature and purpose of this experiment, 
33 ; 
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Plat K. Bone black, sodium nitrate and ammonium sulphate. 
The analyses of the grasses from these several plats gave results 


as shown by the next table: 








FRESH SUBSTANCE. 
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K 67.01 1} 1.391, 2.98.1 19507 |< 16149 11.95 100 
Average...| 67.09 | 1.41 | 2.50 | 11.54 | 16.36 | 1.10 | 4.28 














Dry SUBSTANCE. 








a = 
uv D 3 
az, ™ Fs = 
fo) cc) 1S % 
S|) a | spage 
g o a A 
=) ue) So ® 
5 a ere a 
< 'S) AZ ~ 
9.37 | 36,01 | 47.01 | 3.97 
8.94 | 34.62 | 48.40] 3.96 
7.31 | 34.08] 50.86] 3.29 
8.94 | 36.33 | 46.91 | 3.58 
6.56 | 35.94 | 49.79 | 3.05 
6.31 | 35.54 | 52.50] 3.17 
5.71 | 32.64] 64.38] 3.24 
6.44 | 83.78 | 52.48 | 3.18 
8.87 | 36.59 | 47.05 | 3.49 
7.60 | 35.06 | 49.71 | 3.35 

















ALBUMINOID AND Non-ALBUMINOID NITROGEN. 


The following tables gives the per cent of albuminoid and non- 
-albuminoid nitrogen as determined by Stutzer’s methods: 





PLAT. 


AVOTAZO. 60... eecacce ceaeeer Te eee ahead ce rieetio 


nitrogen. 


Total 





1.50 
1.43 
LAW 
1.43 
1.06 
1.01 

93 
1.03 
1.42 
1.22 





q = 
Sf 1 
BE E 
E ql oF 
tie 
1.17 .o0 

1.27 .16 

-97 -20 

Ly -26 

.83 .23 

-80 21 

91 -02 

.94 .09 
1.12 30 

Th aygg -20 


| Per cent of total 


in 


nitrogen 
amide form. 





22.00 
11.19 
17.09 
18.18 
21.69 
20.79 

2.15 

8.78 

21.12 


16.39 
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SUGARS AND STARCH. 


The per cent. of sugars and starch for the dry substance of the 
the hay is shown by the following table : 








in 
3a 
2 Es 
ee] Ah 
s See 
PLAT. e 6 POM: 
mM ah 3a 
5 ys) a nea) 
o q oA Digna 
i ee) eee 
eS ™! D Ay: 
URE re 7 to cr ee te eM eas PU eae cela gees ses 4.75 |° 4.90 27.50 79.02 
TBs 3 iaciekueielb ale tides tt le hi (4 hea I a a 6.20 5.25 26.75 78.92 
Co net ¢ Demag i ae ah ATT Re ORE a ng ea 4,80 5.00 25.00 68.42 
1D cise SARASBEGA GUISE BEE OR GREG NIA De iy Sasa arse 3.95 3.00 29.90 78.55 
Sa CeLT CIRC) eoeerer em sterer eerie ela ee Nk Hee eceNuva ay aie.asera ies 4.85 3.40 98.45 73.71 
1 Aa ek pe Ae “hie 1b, Pec OES OE I, Ae REET 6.75 6.00 19.48 61.39 
a I MO Neo Ue als Kats exelent eotelne ae een 9.40 5.00 21.40 65.83 
BE ee rset oe ag citys sus fae seaan es | ee eg ae 7.40 6.95: f° 17.90 56.88 
well ae (ACE age Ip ge 7 A a 3.25 3.10 22.12 60.51° 














OE Oe Wes hile lo <'uic wh yin 1 win'> 4:09 osm s sig clk aioe Sih ails ¢ 5.72 4 54. 24.20 69.24 








The results obtained the present season are the exact opposite 
of those for 1887. The plats of grass in an adjoining field of 
similar soil were treated in the same manner as those of the 
previous season, and we find differences in the chemical composi- 
tion of the grasses no less marked than was the influence of the 
fertilizers on the yield. Whenever a nitrogenous fertilizer was 
used there was a considerable increase in the albuminoids of the 
hay. To show plainly the difference let us bring together here 
the per cent of albuminoids in the dry substance of the hay and 
the kind of fertilizer used upon the several plats: 


Per cent of 


Plat. albuminoids. Fertilizer. 

Sale sheet Beye UA nll ek Aa a 8.94 Sodium nitrate. 

Me ee ye wie Scie U lk s\aie se ¢ dias, 5 9.37 Ammonium sulphate. 
MIE Re cr een er et Gree ce dinte Wine eee eu e 7.31 Barn manure. 

Lhe SNR Oia oy eg ia bia A aR a 8.94 Potassium nitrate. 
MOMEPESTE CW os acaietie he ee vie. e ttinsseierel et 6.56 Nothing. 

11 ls appa le Den NP a Ma ie ia re ge 6.31 Potassium sulphate. 
APR hota 3 og so lsie cas wae RGN RE OH aint eS 5.71 Muck. 

mM Ses Le 2 NS art yee ar dial atl a sha 6.44 Bone black. 


POs SY Ly ota. ane ute as diehuly whateis ine. 8.87 Complete manure. 
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Observe that the lowest per cent of albuminoids was with muck, 
and that neither potassium, phosphoric acid (bone black) nor a 
combination of these gave any increased per cent of albuminoids. 
The highest results was with sodium nitrate, and it is further 
noticeable that the per cent of crude fiber is greatest with the 
highest per cent’of albuminoids. Before going further let us 
present such meteorological* data as we have and see if any 
additional light can be gained to aid in explaining the difference 
in the results for two years. In periods of ten days each we 
tabulate the data from April 1 to the close of June: 









































= Om eet ; tine 

a) 2] ) 9) 8) 8) Gy Paes 

eB BR ee | eg ee ere 

4) <4] 4) 8) 8) 8) See le 
Noon temperature, 1886............... 89.6 7! 60:1.) 61.2, 60.77 62:5" 67.0" (earl 6) 7256) Ts al ose! 
Noon temperature, 1887............... 48.0 | 41.6 | 52.5 | 70.4 | 70.4 | 71.6 | 68.1 | 77.9 | 75.1 | 63.9 
‘Noon temperature, 1888............... 37.9 | 42.8 | 62.7 | 65.9 | 52.7 | 67.1 | 69.2 | 76.7 | 76.3 | 61.2 
Noon soil temperature, 3 inchs, 1886..| 42.1 | 57.0 | 61.0 | 61.8 | 61.3 | 65.8 | 71.6 | 74.8 | 71,1 | 62.3 
Noon soil temperature, 3 inch., 1887..| ..... 45.6 | 50.9 | 65.5 | 69.1 | 71.5 | 69.8 | 76.9 | 76.6 | 65.7 
Noon soil temperature, 3 inch., 1888..| 39.0 | 42.5 | 49.4 | 54.2 | 54.0 | 63.9 | 66.6 | 74.7 | 75.2 | 57.7 
Noon soil temperature, 9 inch., 1886..; 38.2 | 49.2 | 54.4 | 56.4 | 55.6 | 56.9 ; 62.9 | 68.7 | 65.2 | 56.3 
Noon soil temperature, 9 inch., 1887..| ..... z 42.1 | 44.6 | 55.8 | 59.7 | 62.6 | 63.4 | 66.7 | 65.6 | 57.5 
Noon soil temperature, 9 inch., 1888..| 35.8 | 39.2 | 43.5 | 50.1 | 51.5 | 57.5 | 60.9 | 66.7 | 69.7 | 52.7 
Rafal, VUSSG sss. ceeve semis cee sawiawicte en 30.5 27 81 -66 OL 3D 44 39 | 2.09 | 8.97 
Deerabob as 5 UMUD UCC) RS Rene CI Ari ase StS 0 34 | 1.08 04) 0 -42 76 64 -61 | 3.84 
PUaINTAWS SESS. taste sieisias to vieldetiale ate 2.27 | 0.79 | 0.03} 0.52] 1.09] 1:18 -08 41 | 3.39 | 9.76 


























The fertilizers were applied to the several plats both years as a 
surface dressing about the first of May. An inspection of the 
table just presented shows the month of May to have. been much 
colder for the present season than for 1887, which undoubtedly 
exerted an influence, but how or to what extent can not at present 
be fully determined. If we observe the amount of rainfall for the 
two seasons we find marked differences. In 1887 the first twenty 
days of May had only four one-hundredths of an inch rainfall and 
less than one-half inch for the month. On the other hand, May, 
1888, has a record of more than a half inch for the first ten days, 
and 1.61 inches by the twentieth of the month, with a total of 2.79 
inches for the month, well distributed over the thirty-one days. 





* Unfortunately, the record for sunshine for the early part of 1888 was 
not recordéd, so that this valuable adjunct to our study must be passed 
over for the present season. 
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Our experiments and observations for the past two years leads us 
to the following conclusion : 

That the application to the soil in the spring of a nitrogenous 
fertilizer as a top-dressing, will be followed by an increase in the 
per cent of albuminoids of the hay, providing the temperature is 
favorable, if there is present sufficient soil moisture. But if the 
soil is not kept moist by rains after the application of the fertilizer, 
then there will be little or no effect on the chemical composition 
of the grass. 

DIGESTIBILITY. 

The digestion coefficients for each sample of hay are shown by 

the following : | 





























oi oe @ ale! ie 
BN q aie fe | Es 
S 210 5 = OD ey = 2 io oie 
2a Ko Sn Pee | eee 
PLAT. ne hn a Fo 2 On ya 
x oon ee ge ae ASS 
| oo Aly, oF so Cons SD 
/ 5 = og eien! Sect 
tH oH i=) al a oe) Oo aT 
Ss) H <q oF o¥ 
ARES a NN etal scab Mee LAW ol hee ng bs 5% 9.37 uleaal 3.56 62.00 51.16 
TBs eee a ES re aN RS else Ce Ne 8.94 | 7.94 3.75 | 58.05 52.64 
| 
CO inves BAS erele ACh on SRRAN OPC HIRO RAR Os PRE OE IO 7.31 | 6.06 3.06 58.14 49.50 
CYS Rog ee eek se ON ae hate Ce ae 62.80 52.99 
i iny eae Pe ec dae SO geo | 6.31 | 5.00 2.12 66.40 57.60 
CG es pues ts en's Mas Ned AU 9 Oa ON CS 5.71 5.69 2.25 60.59 60.47 
en PANE a tha sn @ cp nig Cah ole Wee aiel oft Mean eae 6.44 5.87 2.44 62.11 58.43 
LoS 3 35 ice loins ad ep ahr OR nS ae ed a ee 8.87 7.00° 3.37 62.00 51 85 
POP AOeL It tts to, Labi eaac ek Marthe s 7.60 6.37 2.87 61.51 54.33 























AsH ANALYSES. 


Partial analyses of the ash from some of the plats were made 
with results as follows: 


——— 























10 ro) ts . 
Bo a ro) i ae 
ya a a (@ os 
sia hd 3 3 a 
PLAT. aes a ie Sank pe 
yes a Es oe Nees 
nm Fo (o) (je) -— bi 
< Ay Ay RN 4 eS 
DNS cessed eh ly A oa a EES PRR 4.51 3.12 20.06 2.12 4,40 1.14 
TOPE Bley CSS 6 ee RAIS I OH Nem aR ne > 4.55 4.86 20.31 11.18 4.04 1.23 
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To recalculate our figures for the ash, on the dry substance of 
the hay, we have: 

















3] 6 ; : 
Oot wl Ogata 

CAy zt Gs S A 

PLAT. ree Fae A dig 

ne ye a) cs) qi 

o 

2S) ib lS Leen et 

Ay ai R 4 = 
Arora gicche Van as ah ben, Os ohana s cutee Gene estehls. a a Mme Ao ones Mtaalane 141 904 .095 187 051 
ee pate OD oe Weta Teka d saad vis ae See seinem eteene 221 924 508 184 056 
Meier eictcale ee bibs atclal an Aa pall fe Bese sc mie Se a cE ee ae 203 894 110 159 040 
1 RG RENT ey ok EV a BOE RRR ORR eg RN Ge Te 196 813 284 135 041 








OATS — SPECIALLY FERTILIZED. 


The oats grown upon four separate plats, specially fertilized, 
were subjected to chemical analysis, and the results are shown by 
the accompanying table: 





































































































FRESH SUBSTANCE. Dry SUBSTANCE. 
wo oO 4 fc?) 
ON os ai Sl pel ede 
ane eB} a| 8: S| al 3¢ 
mI A 5 ars FS o ats 
8 eat Ri 7 | ME Ae Sia eee 
a iaite = A= are lines 2 Pee rs 
Ee | < =< Co: ae & | <i = epee Fy 
AP PERNA iE epee 11.11 | 2.81 | 14.44 | 12.40 | 54.28 | 4.96 | 3.16 | 16.25 | 13.95 | 61.06] 5.58 
Beare nn tec: 11.86 | 2.81 | 13.44 | 11.50 | 55.03 | 5.36 | 3.19 | 15.25 | 13.05 | 62.43 | 6.08 
5 Shea or dant 12.07 | 2.89 | 13.41 | 12.76 | 53.53 | 5.34 | 3.29 | 15.25 | 14.51 | 60.87 | 6.08 
WW se Me cde td tes 11.36 | 3.22 | 11.19 | 12.76 | 55.88 | 5.59 | 3.63 | 13.75 | 14.40 | 61.91 | 6.31 
Average...... 11.60 | 2.93 | 13.12 | 12.35 | 54.69 | 5.31 | 3.31 | 15.12 | 13.97 | 61.59 | 6.02 
The plats were fertilized as shown by the following: 
Pounds Ba 
ver acre. Fertilizers. 
EAT AE tk usa cca ahteerae det fy hth Bs 300 Sodium nitrate. 
J PLEA ANY SSR rite ine © ome aps mod ast bars ul D Sie ange a aD Ammonium sulphate: 
LEGAL Bit tee os Rey ose SO et EEO A 350 Potassium nitrate. 
I oA dle eye ga NCTA BANS eh at ¥ a Nothing. 


From an inspection of the table of analyses it is shown that 
sodium nitrate exerted a marked influence on the chemical com- 
position of the oats, increasing the per cent of albuminoids 2.50 
over plat EH, where no fertilizer was used. Potassium nitrate and 
ammonium sulphate affected similarly the oats, but to a less 
degree than did sodium nitrate. 


—— 





: 
y 
4 

4 
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Analysis of the crude ash from the oats gave the following 
results : 























Phosphoric Potash, Soda, | Lime, |Magnesia, 

penites Ash. |acid,P,0, | K,0. |-Na,0.| Cad. | MgO. 
Hahah lest 0 ES ne re es ee 3.19 21.64 17.82 3.29 1.68 3.386 
BSS ch ce eel ke 3.32 20.36 16.06 5.04 4.32 3.33 


Br eM aes ees ays ar Hote nde es 3.63 18 .42 16 .06 11.12 | 3.84 3.35 














The ash constituents, calculated in the dry substance of the 
oats, gave as follows: 
































Phosphoric} Potash, : , |Magnesia,| x; 
De seid ; 0 K ; O. Lime, CaO. Mgo. Nitrogen. 
7 Niel gh Se RE Oe aN “0.690 0.568 0.053 0.107 2.60 
) 
Ee rey REE ieee dk ok td 0.676 0.533 0.148 0.110 2.44 
TI Ga VE Abell aS Ra a a 0.668 0.583 0.139 0.121 2.20 
A WOM todo ue 4 ets ch avo ws 0.678 0.561 0.112 0.112 2.41 

















The analysis of the oats from the several plats differently 
fertilized shows that there was little influence of the fertilizer 
upon the composition of the ash, for when calculated in the dry 
substance the differences in composition are very small. 

The amount of chemical work on hand at the time prevented our 
making analyses of the straw, ‘but if we assume that the compo- 
sition of the straw was the same as that for other samples analyzed 
from the same field in previous years, then we can calculate 
the amounts of the several fertilizing ingredients removed per 
acre by such a crop of oats. As the variation from former 
analyses for straw can not be great, we use these figures for 
estimating the average amount removed. 

The following table gives the yield calculated per acre : 


Yield per acre, lbs. 
Oats t 


raw. 
RA AMe On ohare tenn Mal ade kui i. Shee 6! 1617 goat 
be AEN Sas sain el NR a a 1,875 2,267 
ee Ua ohana Medi Vela A gn laa gan aes 1,772 2,147 
eee te eR NS a chr ty 1,895 2,132 


cit re trainee ae Than, ee Ua aig PAREN ROMER Lose 2,166 


————> 
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From these averages, and the averages of the table showing ash 
constituents of the oats, and analyses* of the straw, we have the 


following amounts per acre in pounds: 

















‘ | Oats Straw. | Total. 
Phosphorie acids? 5 Q'g i. 5s ccps abe tas oak onete Se ee een -madbdate 10.8 1.0 11.8 
Poineh Ke veiislagupesc hse Oe Uinta Paes eae ta 8.9 29.2 38.1 
BMG ORO NS cat Nest sway Desc. eu ae Rea oe tedettan cleo er) 1.8 9.7 | 11.5 
Boi GPa Te A 9 coerce eR Dont eURL ere Enh ve oc ety Uegeay nsw lity meh! Sie 1.8 | 1.0 2.8 
Nitrogen Na Mena. Rae RR CIEE ota ads Rates wera 38.4 Bs, 2 13) 46.6 











INCREASE IN CORN FOR THE SILO AS IT APPROACHES 
MATURITY. 


How much increase is there in a crop of corn for the silo during the 
latter period of its growth? To answer this question and to learn 
something of the nature of the chemical changes which take 
place, a field of Burrell and Whitman corn, intended for the silo, 
was divided into two parts; each alternate set of four rows was cut 


September 11, and the remaining portion allowed to stand 


until a later date. There was a little less than two acres in the 
field, but we give the results calculated per acre as being more 
convenient. ‘The corn as fast as cut was placed upon wagons and 
drawn to the barn, where it was weighed and then at once cut into 
the silo. By dividing the field into sets of four rows each we 
were able to secure more uniform conditions than would otherwise 
be possible, besides giving the remaining corn a better chance to 
grow. Several samples were taken from different parts of the field 
and brought to the laboratory and the water content determined. 
Later an analysis was made to find the chemical composition of 
the dry matter. At this date, September 11, the corn varied 
from full silk to the watery stage of the kernels. 

September 29, from fear of threatening frosts, the remaining 
eorn was cut, weighed and sampled for analysis, and a silo 
adjoining the first filled. When the silos are opened samples of 


Lbs. 
September Licorn par nore. ote as wale mile aa ee ae ee eee 25 , 326 


Sephem ber. 29 jcorm per, heres, a4: +. a eae tere ee eee eee 25,011 











* Sixth Annual Report New York Agricultural Experiment Station, p. 431. 


> i a i et te i. 
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the silage will be taken for analysis and thus furnish us some 
information as to the changes which have taken place in the two 
lots in the silo. Although the last corn was allowed to stand 
18 days longer than the first, yet the total weight per acre 
was 315 pounds. less than on September 11, but if we consider 
the amount of water then the dry matter shows in favor of the 


Per cent. 
etme ete L WALON AM COLT «6 oss aes ajese tise a ol wel lei cherels 80.52 
Pe tiase le 29 WALOT Alle COM gee. 4 5 ga sc sce + alte Silence ol eiete Tigo 








last cutting by 656 pounds. In the ash we find there was a gain 
of 22 pounds, but the main increase comes upon the 
nitrogen-free extract, there being an increase of 413 pounds. The 
nitrogen made no gain, there, being found less by three pounds 
eee Son Sets 


Per acre. 
Drvntienn twice w. es vj aa ah eat Pea aa Sae 5,004 5,660 
ale as 5A Foe. Se Ot A a A Ra a a sae alaub lhe Chg at Raaland Mie 215 237 
Soa, Lodi by cng td ooh AAA Bik AAI alae dle | al AL ets i OA 525 512 
Der Ord CL e ma me Mee hs Palen behe ON seein ee 1,448 1,650 
SOO CUATECLATITACHE of oh piuaie oe tie hy 2k ooieis eaten 2,696 3,109 
Re Pie As Wicket en ols ae vy op % sae ¥ tg 125 188 








in the Neck cutting than there was September 11, but this is a 

difference of less than one-tenth of one per centin the dry substance 
so we may feel warranted in saying there was no increase in the 
albuminoids of our crop from September 11 to September 29, 
the principal increase being in the starchy matter of the fodder. 


HAYS FROM DIFFERENT LOCALITIES. 


I have already pointed out a difference in the chemical composi- 
tion of timothy hays from different parts of the country,* and the 
- present year the examination of the hays from Wisconsin, Maine, 
New Hampshire and New York grown in the same places as those 
of the previous year has been continued. For these samples I 
am indebted to Dr. S. M. Babcock, of the Agricultural Experiment 
Station at the University of Wisconsin; to Professor W. H. 
Jordan, of the Maine Experiment Station, and to Professor G. H. 
Witcher, of the New Hampshire Experiment Station. 











* Sixth Annual Report of New York Agricultural Experiment Station, 
p. 417. - 
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The samples at this Station were grown upon the same plats as 
for the previous years, and were cut at period of full bloom. 
A summary of the analyses for the several years is given below: 





























Re fad) 
lop) 
= oe 4 z 
ox o *t 
es | a | 38 
or pan 
TIMOTHY. ax © eae 
{ =] eo) 4 O © 
Med Dols ac = = 4 
< < iS) A Ey 
IW EBGORBIN AISO6s, 0. tice Simin 5 cb aad ced SM sehiieticces Kine eteG 8.75 38 .85 42.40 3.62 
We GOTOTES, EST Geli ce code coat Lance nk eR Teen ne 6.76 | 7.25 35.66 47.14 } 3.19 
WGINOS NOGK osc catheters CCRC Tree ew Rane eee ae 5.24 7.566 36.22 48.20 2.78 
BEAITIO TEBR EO oS aC. cr eee eee 4.01 5.81 35.45 52.01 3.72 
MAINO V SBT 562% ketehe Sid, 22h eee aay Se A ee 5.10 8.62 33.92 49 34 3.02 
Maine, 1687 (Hast! blooms) 564. ae dd tee es ee ene 5.39 7.69 ie 33.74 50.07 3.11 
POW FLAN DSNILG, 18ST. nok cov cdoks sca nsen endow estates 3.47 8.00 40.27 46.23 2.03 
New: Hampshire, 1867. so tie BS AAR eee 4.17 8.00 40.09 45.31 2.43 
INOW: V OPK SUBtLON, 1696.25; £620 eves caw « kalo e eee ae 4.75 4.69 29.88 57.75 2.93 
WOW DOre Station, 1687 sie e as ee ae Vande eat 5.54 8.12 30.65 52.62 3.07 
New York tation, L885. 0. Ges aeubcens oP iceues cee 4.45 6.12 30.95 55,09 3.39 











As yet our table is not sufficiently complete to enable us to make 
any comparative study of the hays from the different parts of the 
country, but one thing we may note, that the variation in 
the composition of the hays from different localities is quite 
marked for different years, and shows what has already been 
pointed out, that often the meteorological influences are a more 
potent factor in determining the quality (not the quantity) of a 
hay crop than are the fertilizers. These influences are largely 
beyond the control of man, yet by proper cultivation of the soil, 
drainage, etc., much may be done to _ bring certain of these forces 
under our control. 

The digestibility of the albuminoids of the hay was determined 
by artificial digestion and is shown in the following : 


sinceueere 
digested. 

Wisconsin, PSS. oo asic bath he ke 2d oak ah cE ei aaa me 67.39 
MAINGS LESS. CAI. fa ddctsts oe leet tere eae © Es coe bl at Se 62.53 
MI BITIOS ESSE Fo ier chi arora te aces eetiete oe aah cole eee ene eet eee At eT OU 
New isinpshire: (Bae cee cm oe cles nie alee 54.75 
New: Hampshire, 168% (ALES TPs fT A pe 64.12 
New. York Station <1886. 25 sc sso ce a 56.08 
New York Station, 1887......... PNA He Age UL IR, RH 7 i 59.97 


NewYork Station; IRS8h6 oe as OLS eae neon ee a aan OU EN 


‘ 
; 
4 
| 
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Partial ash analyses were made, and when calculated upon the 
dry substance of the hay, we have as follows: 

















20 oa A 

Say KS = 

TIMOTHIES. PE J BA 

2 3 g 

As S = 

Ay ay A 
NE rer EERE IRE COO Cts cea ko Seated ode e eb Pekdcadbaweete 0.327 1.593 1.40 
VE PRMMCRIVSSIIE, LOBT 5140". w.c0% shina ss'ioniemach ang rey. earl: aie wee pes: S 0.607 1.306 1.16. 
GAS IE URC Bite BP oe. ORE Tee MRT eae Ar 0.232 0.834. 1.21 
RAREST PUM Ie care tae ee Se tie Ie hee Live Lert eiecs w'y Sea vax ho doa a. ciy aisle’ 0.246 0.728 0.93 
NOE EE CESS 2 Beal tked 8 alin ce Uae Eo aR A ee ae a 0.723 1.292 1.38 
ING WRU OCS TALLORT TER SOne tenant Lee RE: Poche soeenlcaeemone 0.179 1.097 0.75 
Bee Ot LALO BOR te ae bec awh alee'ys vse civ th v wnee's oh cvata’ceguae.s < 0.385 1.702 1.30: 
Neier cer Pete We me rt ee A eo he ia vidoes dakcbeee 0.313 1.459 0.98 











In connection with our other studies of grasses this question of 
variation for different localities will be continued, and in time we 
trust that the several studies which now are fragmentary may all 
be brought together into one general and complete whole. 





NITROGEN-FREE EXTRACT OF FODDERS. 


he nitrogen-free extract of feeding-stuffs is a mixture of 
sugars, starch, pectic and mucilaginous substances with organic 
acids, gums, etc. Analysts have been in the habit of determining 
allthe other constituents of a fodder and taking the nitrogen-free 
extract by difference. Thatis, the sum of all the other substances 
when subtracted from 100 gave the nitrogen-free extract. It would 
be far better to determine the amount of the sugars and starch 
and take the remainder by difference, even doing away, if neces- 
sary, with the determination of the crude fiber. The amount of 
sugar and starch varies in different fodders, even in the same 
fodder at different periods of maturity and for the same fodder 
grown under different conditions. Twenty-one samples of timothy, 
all cut at period of full bloom, varied in their sugar and starch 
content as follows: | 


























Invert + 

sugar. Suerose.| Stareh. 
ME scLimUln eee ee ee oe ester 5 nae ee cet ELON a 30. hota chi ae 5.00 7.60 22.61 
Minigiaineeeiisiwass cosas AE AROS by Sey ep Cn tL Mois ase 2.32 4.68 17.55. 
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Other things being the same, itis evident that the timothy 
having the largest per cent of sugars and starch is the most valu- 
able for feeding, and to find just how great was the differences in 
the various feeding stuffs we have made determination of these in 
several of our most common foods. This work was begun nearly 
two years ago, and in the last annual reportis given, in connection 
with the other analyses, the per cent of. sugars and starch in a 
few foods. These, with others that have been completed, are 
brought og cher to show the variation, and not only is there a 


SUGARS AND STARCH IN OODS. 
































sa8 
¢ EER 
: aya 
y oq 
SUBSTANCES, : a Ok 
. YP Oe 
wn 9) ; a tp 
43 2 a o's 
2 5 | ha 5 n 
q 5 bs © OS 
= TR ™M P4 
TI MOth VL AVES 21 Wy ISBT. ..c btn caer Us ccemecs ce uees 2.23 6.21 19.72 * 55.69 
TNIMOLO VA VELawers): LESSe sala uceteeeeacae Guus eases 5.68 4.54 24,20 69.24 
immothyCLate.cue) cases oe cic Se eee cee sae 2.31 4.87 92.31 57.07 
Red clover laverags 81). 3.c9500us cabeete ode meses 3.88 2.48 9.38 35.40 
RGy. CEASS (AVETALO 4) 5 scsi ch Sink ps ae hx oa ee ew ced te eemes 3.76 4,74 19,14 
ANSTO GLOV OI i ccks oe ces bros Gell eA ele ihe g Cece Soe bee nee aa ee Oe ere 14.63 33.81 
WYER RGU TH LW ake cles wees tisha coca star ale fotd bn Ave ora Spade eRe ONE toe ie Ma 22,42 59.52 
ADE SUT W eis Ey caer eiccd iad aig Soca wichaea ocd DLAe ab eiaya cents eta NE TeVTe Me eee ay Eee Pec ce 23.18 51.14 
SOronunuOUder), aeey nahn Wee ee ae eee ome Baer ies 17.60 3.40 12.19 64.21 
a 
HOMO AM GEO Mess AL a we clo een ae ie sata 9.00 40 13.87 53.48 
DES AO SUD VEE cehs i city S dats oh ie Shc ad Gere ae le eee ee 2.50 1.43 22.88 53.32 
EE eB cee OTA ce ates atccee dl al ia ac ath abd hye Ne celine Me ice nee ae lo anc VAN 53.20 81.05 
WY GE lites e ake a betnres, ove ok eer aie arscicie crate neler 1.64 2.36 57.91 16.37 
LOVEE ee terse vce ei ON kal ec da eee orn Aa Te MA 3.64 8.36 61.88 86.77: 
MOLT WUC R Licke archaea ce the caish odes Mai Maton EE ieee eer Pe MTe ae 71.97 88.69 
VILL OIE DEI wh octane oe theaic sina Sie Rien tear dare, marta res ers 1.60 4.40 45.60 83.53 
Wik atremnGQlime si wees we. tet oe cee ner etna eran 3.20 6.40 41.44 15.81 
POETS EUERT Gi at SG MERE ele oH late he Raw ghee eeaue hk Wale maleate 2.08 5.92 41.46 83.07 




















difference in amount, but the starches of different foods possess 
different properties I believe chemical as well as physical. At 
least those products which we determine as starch in various 


*TIn afew the whole are calculated as starch, no determination of the 
sugar having been made. 
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feeding-stuffs differ, for if we treat grain with diastase we convert 
nearly as much of the starchy matters into sugar as when they are 
treated with acid, but an attempt to apply this method to hays 
fails, although acid will invert about 20 per cent in timothy. 
We may by similar treatment show differences in many of those 
starchy products in the different foods, and I believe there. exists 
a variation and gradation in the starches, as they occur in plants, 
no less marked than in the case with the nitrogenous products 
which we have already been able to separate into true albuminoids, 
amides, amide acids, etc. These various gradations of starch 
may be found to have different feeding values, and thus enable us 
to explain certain differences, even though these variations be 
slight. 
THE Farts. — 

The oils of different plants and parts of plants are possessed of 
quite different properties, chemical and otherwise, and although 
considered of like value for \feeding, yet their effect is well known 
to be quite differént. Pure American lard is said to be quite 
different from that produced in England, and hogs fattened on 
masts furnish a soft oily lard quite different from corn fed hogs, 
showing the influence of the food on the animal products; and 
again, as reported elsewhere, cows fed on linseed meal gave a 
milk from which the butter was found to possess properties very 
different from the butter of the same cows when fed corn or wheat 
bran as their grain feed. In Holland this influence of the food on 
the butter is carefully noted, and itis said that the difference 
between butter made under feed of palm nut cake and linseed 
meal is very marked, in the one case, being firm, hard and waxy, 


VARIATION IN OILS OF FEEDING-STUFF. 




















a 2eebe 
@ Bao OS 
gq | Bea ¢ 
OILS. on 2s a 
ne fy 
at q ~~ DM de) op 
4 +o 
a i 
O/T ELAN TOD Hh teins cap Rate acy ol GPE Pac MARYSE A NSO TON ARETE SATE RS WS. 102.6 209.7 
GOTLOM SOO OL Lasse reklama feo meals a a siete Sidcl dl ohME CU Mais eMC mete cae ous 89.7 200.4 
GOLLOMSOOMIO ete acre Oe cee ate eons Hees aitre ae aie eet lalate tte tne oeg ai 114.7 “199.9 
WHT GS TDL IEE OLIN aan tee amine at ene hs the MSL nila ak aM ad, Sle diallatctend ave 136.0 178.0 
Seer aaah, Kies de ead es hatceieelle apa chi aac rv es whe wise vanes R 106.6 181.1 
ITA TIVOEE Va IL QVEOR renee corse ois oialo'e ra tg aia claie ace chaigravtietaee eetaune wlan c recat es 102.1 133.9 
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while in the other it is soft and oily. It is true this differsneadt is 
probably not wholly due to difference in the oil of the foods, but 
I believe much of the difference may be attributed to this. Ido 
not mean to be understood as saying that difference in food will 
make a good butter cow from an inferior animal, but rather that 
improper food fed to a good cow will result in an inferior quality 
of butter. : | 


FEEDING EXPERIMENTS. 
JEM AND MEG. 


During the winter of 1887-8 two cows, Jem and Meg, were fed 
in the experimental barn from December 20 to February 10, the 
hay fed being from the same general lot of orchard grass hay in 
good condition; the first period being hay alone; the second 
period hay and eight pounds of corn meal; the third period hay, 
two pounds of corn meal and five pounds of linseed meal, andthe 
fourth period hay, two pounds corn meal and eight pounds wheat 
bran. The animals, were weighed each morning before receiving 
food or drink. Their feed and water were weighed out to them 
and all refuse weighed back on the following morning. A record 
of the milk yield was kept, and analyses of the milk from each 
cow made so far as our laboratory force would permit. The 
milk.of the two cows was mixed and creamed by the Cooley 
process for butter, and the salted and weighed butter was care- 
fully sampled and analyzed so that the round of data has been 
quite complete. 

Digestion experiments during the first and second periods were 
carried out for determining the digestibility of orchard grass hay 
and of corn meal, or of a ration of corn meal and orchard grass 
hay. 

The cow Jem was seven and a half years old and dropped her 
last calf February 1, 1887, and was due in calf again in March. 
Meg, nine years old, dropped her last calf June 25, 1887, and was 
going farrow at time of experiment. 

The large mass of data as tabular matter makes it seem best to 
give first the tables, and to reserve all discussion of results for 
the appropriate place further along. 
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UNDER OrcHARD Grass Hay FEEp. 








Live WEIGHT, 











Foop CONSUMED, 





















































WATER DRUNE, 

















MitK YIELD. 


LBS. LBS. LBS. LBS. 
DATE. HAY. Monk MEAL. < | 
: 8 : | 5 ; a : E : ie 
|eleieleleie| 212] 2) 2 
Deer nO y= 0, 25 882 878 | 19. | 18.4 72.6 | 56.1] 10.8 11.9 
Pie eet ht 2 870 883 | 19. | 17.1 42.5] 53.6 9.4 10.9 
OL A eee 863 871 | 21. | 18.1 75.5 | 79.5 9.9 10.1 
Nr ig ee a 879 867 | 21. | 18.2 61.8 | 56.5 9.1 10.2 
DAW 873 867 | 21. | 18.5 57 30.3 9. 9,2 
De ae A a 873 | 866 | 19.9 | 19. 48.8 | 63.6 8.2 10.6 
86. ONT LS: 887 865 | 18. | 19. 53.9 | 61.8 6.8 9.5 
DU Moet Pet 873 865 | 18.5 | 18.9 i 63.9 | 59.5 6.5 10.2 
DES Dak 880 865 tee 18.2 66.6 | 58.4 7.5 9.5 
es A Pel | 888 861 18:8 18.1 26.1 | 41.8 6.7 9.5 
ee (ele LAN aa bolted oc Ts ik I aS So, 
Ay.for10days.| 876 86s | 19.7 | 18.3 56.8 | 56.1 8.4 10.2 
UnpER Hay anp Corn Meat FEED. 

Tecra yt ee 860 861 | 18. | 17.8] 4 | 4 41.1 | 68.1 6.6 9.2 
Slee relevent n. B46 865 | 19.4] 17.8] 4 4 65.5 | 60.6 6.2 9.6 
LI ak Sai rae 864 865 | 18.1] 18.3] 6 6 48.1 | 52.2 6.1. 9.1 
Dee escetes |e 088 | 858} 17.6 1102 | 6.5 |. 6.8 83.6 | 73.5 | 7.6 10.8 
Are tees ee 892 871 | 17.0 | 16.2] 8 8 52.1 | 60.1 8.3 11.0 
Tae 0 eee 896 867 | 17.8} 17.6] 8 8 43.8 | 66.9 8.8 11,3 
a 890 882 | 17.5 | 15.8 | 8 8 52.8| 48.2 9.2 11.8 
CWO eer 886 863 | 17.8 | 16.5 | 8 8 67.1 | 59.0 9.5 11.9 
Tee cess teelegs | 808 871 | 17.9 | 17.7| 8 8 47.0 | 70.4 9.5 11.3 
Cate. aan 881 880 | 17.9| 17.5 | 8 8 65.5 | 64.7 9.0 11.9 
Foor ea dees 889 881 | 17.9| 17.5] 8 8 68.5 | 62.8; 10.1+ 11.2 
TOS aw 895 873 | 17.8 | 16.8 | 8 8 74-0 16.4 1 810.8 11.8 
Aho el ote .| 889 872 | 17.9 | 17.5 | 8 8 68.9 | 75.4], 10.3 12.0 
sh a boda 889 876 | 17.9 | 17.6 | 8 8 64.8 | 64.0] 10.5 12.5 
Ay.for10days.| 890 874 | 17.7| 17.0] 8 8 60.5 | 64.8 9.5 11.7 
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UnpER Hay, Corn Meat AnD LinszrED Mra FEED. 








LIvE ( WATER MILK 
WEIGHT, Foop CONSUMED, LBS. DRUNE, YIELD, 
LBS. LBS. LBS. 
CORN LINSEED 
DATE. HAY. MEAL. MEAL. 
Sy ey ROT ee eyes a Ob anes 
gh = i ee Bab tin Wns PA ata lp adres gE) 
January 13.......| 884 868 | 17.8 |.17.7 6 6 Ly ue 63.5 | 72.2 | 10.0 12.4 
nee 887 STS 27.9 FES 4 4 3.5 3.5 | 74.0 | 61.8 | 10.8 12.1 


US abe ee| O90) +865) 17.9 1 17.8 2 2| 5. 5. | 52.7 | 71.7] 9.8] 11.5 



































AG ses cioela COOP BO2 1-9 17.9 2 Dit tO 5 S637 225 LOO LL 2 
LT wc anale's 882 | 874 | 18.8 | 18.7 2 2a Biy 5. 61.8 | 62.0 9.8 11.5 
TS cet state 882 | 867 | 19.8 | 19.9 2 Bh rn 5 : 43.5 1°77, 6))| 9 Sie ties 
RUBE Se 875 | 883 | 22.8 | 21.4 2 2] 5. By 4 |10352 4) 18.2 i Oe 
FAV 5 ire 925 | 891 | 20.0 | 19.8 2 2) 5. 5 54.5 | 68.7 | 10.1 | 11.5 
A ier fee SD er =33)7- tS 2 Baieios 5 69.2 | 81.6} 9.6} 11.9 
22. coe0 we 917 | 887 | 19.5 | 19.7 2 20/45. 5 31.1 19.4) 9.0) 10.9 
23.......| 875 | 883 | 21.8 | 20.8 2 ADs 5. | 85.5 | 50.1] 9.4] 11.1 
ON SORA Ge 919 | 889 | 23.6 | 22.3 2 AUteO ss 5 TL.9 i 68.0) f  OlG ees 
AD recess 926 | 890 | 21.4 | 20.1 2 Bal 5 64.91 8.10), OSes 
Ay. for10days.| 99 | 882|20.1|/ 20.0; 2/ 2| 5. | 5. |o3.7|71.9| 9.6| 11.3 
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a 


Unper Hay, Corn Mra AND WHEAT-BRAN FEED. 









































































































































Live ; WATER MILK ss 
WEIGHT, FooD CONSUMED, LBS. DRUNE, YIELD, 
LBS. LBS. LBS. 
HAY. | mar. | BRAN, 
DATE. ! 
oL aL of oD on of 
January 26.......| 920 | 899 | 19.6 | 17.6 2 y: 8 | 8 68.0 | 47.6 | 9.4 8.5 
Ce aed 924 | 878 | 17.8 | 16.1 2 2 43.113: 17.0 93.1) 9.0 bf 19V6 
3 a late 936 | 904 | 14.0 | 14.9 2 2 13.1) P65 PTS BO Bol Bae 8.9 
CE RE eal 937 | 900 | 19.8 | 13.0 2 2 67) 1081 618.1) 48,9. bo ue.9 8.0 
OO Sorerars tele 923 896 | 19.9 | 18.7 2 2 8 8. 82.1 | 67.5 | 10.5 8.2 
—=— | = — —— ae | | 
31.......| 933 | 895 | 18.5 | 15.6 2 2 BBP Tob 19 Bi OS 9.8 
February 1.......| 922 | 887 | 18.3 | 16.1 2 2 BB. 1 66.2 1 BT B A B16 9.8 
Sees oie 9 6| ses | 19.9 | 18.5 2 2 8] 8. | 50.1 | 80.3] 8.6] 10.8 
Puget es 1 890 | 20.0 | 15.0 2 2 8} 8. |104.4 | 64.4] 8.6] 10.9 
Mg Ee 932 | 892 | 20.1 | 19.6 2 2 $7 8. 83.6: 88.4 19.0} Tes 
Beek, 9388 | 904 | 19.5 | 19.6 2 2 oh 8.) 88.0 78 0 SO ted 
ee 959 | 905 | 16.8 | 16.4 2 2 By) .8. | 68.0) 63820). 8/6} 11.0 
Biya shee 939 | 905 | 16.9 | 18.0 2 7 Bop Syd TOLB WPS PBS hl ae 
ae 952 | 912 | 17.9 | 17.9 i} 2 2 Ge A ee i We Lem Pa sO 
Sa eae 924 | 912 | 20.0 | 18.8 2 2 8.8.00} 64,3) 102.60) FB ad O 
Av.fori0 days.) 928 | 899 | 18.8 | 17.6 2 2 8|. 8 67.4} 79.6 | 8.6] 11.3 





























Each period of feeding for digestion experiment was for. ten 
days, the dung being saved the last four. A man remained with 
the cows constantly for four days and nights, the urine and dung 
being received in pails and kept in closed vessels, and thoroughly 
mixed and sampled each morning. Since the results are only 
affected to the fractional part of a per cent, whether we calculate 
our results upon the feed of the ten days or upon the four days 
while the excrement was saved or analyzed, we tabulate the 
figures for the four days only. 

The following is the average composition of the hay fed during 
the trials: 


Per cent. 


Be RE Late ia shuts el tert NE 31s) MES Marah ics phate bead Whale Gow Sp elaay Se upralarr nee ee 6 a5 
irae WaraTESeUUORR 00% -chuntolibara/oreleCatiey? bell ce ltitne elton elaele! diavaila er ecal¢ viele’ agq'h VOL NERO) 
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Dry Matter. Per cent. 
H_-| «1 As a PORE UI ANN EEE SE ARs lds iN Sey ONL AG hehe a 6.50 
ATBUMINOIGE ANS WOR ate ae Cee a Ce ee 9.69 
Crude fergie a rhe fale Wie elk gk os ee ak pes ea aa rite te 39.32 
Nitrogen-free extract \y 8.0. BUUNRE) Cuiils Coeds ian Ant ee ony 40.91 
Boatitother extract). e030 as ac ae oe obs ca cea ane: rae 3.75 








The amount of water in the unconsumed hay varied considerably 
different days, and the calculations were made independently each 
day, but the average during the period was as follows: 

Jom. Meg. 


1S GaP AR gD NEN APRON Foam se Me Mgr bE onl BEL oibs Fa CITE 22.32 29.01 
Peay bers). aie's lela we Siehalete te tmee ee eco ere ee a een ee 17.68 70.99 
Dry Matter. ears re a 
ee Ss | iar 2 pty, cp: SRS lal ae S aac ghee iat ala diatan yy eee ae a 6.05 
VOI WAUOLAS.. sie Ua ais RL ately oi ctialy wie ae det ea ean ti: Sh cae 7.31 
Grr fibers) a 44h. A etal Pie ee bs Pe ca a ae a onan ee 39.29 
Nitromen-ires extract, ou. ate otis 2 Mts oe ayer alent hee ee 44.47 
Pat (ethers éxtract) 20). )e\ 2, Obes singe» uae meter Gee eee 2.87 


The corn meal used in the second experiment had the following 
composition: 


Per cent, 

WWAGBT GES: HAS Bere d te Wiis Sa Ae ein ae 18.45 
DDT RALLOR Cal, Whe i Aeicy wae eh ieein ew ay Bare RN ny aS irons) 81.55 
Dry Matter. Pi 

RENE SPR Re ef cd Phy a PREEE OMPA Puan Trey, erm MR RURI BOCA) cocalis o 1,39 
PLD ATININONIS 44.9 4c siciwess eo © cota eee a¢)e bal aan nee aa me LED 
PTO TD OL vici o'k cas cies Ride 6 ee Sree eae EON te a eee ee 1.83 
Nitrowen-tree’ extract. (oo. ea wc ee wan ys 5 ew cae tenes nee ae 80.46 
Hee tether Gxtract) tvs e ees ft Va eee hiek a ee ae ert meee 4.57 





The amount of excrement each day is shown below for the trial 
with orchard-grass hay : 























SoLip EXCREMENT, URINE. 
Jem. Meg. Jem. Meg. 
Lbs. Ozs.| Lbs. Ozs.| Lbs. Ozs.| Lbs. Ozs. 
December 26......... BU hem re atthe M eeronetel 46 1 41 1 13 12 16 2 
DOCOTDOL 20 ii sale camienv snes eaueee ao bias OB hd. 33 1 13 14 17 0 
DBGCOMDOL AS swiss Hula Uclrtitewlen ole clases 41 6 36 15 17 5 21 8 
PSGSIN VEN BTsites aie tie eae ne Sis ated are 40. 12 38 1 22 9 11 9 
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For the trial under orchard-grass hay and corn meal the results 


were as follows: 











[ eran 





SoLID EXCREMENT. URINE. 





Jem. Meg. Jem. Meg. 


Lbs. Ozs.} Lbs. Ozs.| Lbs. Ozs.| Lbs. Ozs. 
45 8 19 0 























ANU Ome ee See see ime ee tee as 38 12 16 11 

TRI el ete reais erate bieain\s, atiaeentss 49 3 53 6 19 5 13 11 

PARTE OIE 1G Sid tics Ce ee dhin vc cue se ess 47 8 48 10 16 6 14 12 

REGENT UVa Lo cee care cs cio ott eteovsicla oh brecals 41 3 49, 14 a 8 9 8 
VOLE Oia penile eae cheto aasicee cs ott 44 2 47 9 14 15 14 4 








The composition of 
different days, and the following table gives the average of dupli- 
cate determinations for each day: 


dung varied quite a considerable for the 


UnpDER OrcHARD-Grass Hay Fen. 








DATE, 
December 26........... 
Mecember 21... .sccs- 

% 
December ene | 
December 29-.......... 
AVOTAZOC.....eeeeeee 
































Dry SUBSTANCE. 

Sea eS Pe aw Bu: 

Cow. | Water. q we 2 iin ae 

ae Dery oo O38 

is mex ye gos | =e 

wn q 2 a om et HO BS 

<q O Zi ey 

Jem.... 89.55 Qo O7 9.75 32.46 44.01 4,51 
Meg.... 81.91 8.01 11.22 35.96 49,45 4,14 
Jemyee. 86.44 9.49 10.94 31.74 43.03 4,80 
Meg.... 81.71 7.98 8.77 36.02 43 .00 3.94 
enter. 82.71 8.88 10.12 34.39 | 43.07. 3.54 
Meg.... 82.49 8.06 9.78 35.53 43.20 3.77 
Jem....| 81.84 7950 9.06 35.36 43.81 3.84 
Meg.... 82.07 7.67 0.17 36.65 42.89 3.85 
Jem....| 85.01 8.89 9.97 33.48 43 49 4,17 
Meg....| 82.04 7.94 9.88 36.04 42.22 3.92 


276 REPORT OF THE CHEMIST OF THE 


Under orchard-grass hay and corn meal feed the composition of 
the solid excrement was as follows : 












































Dry SUBSTANCE. 
fe ro) y 
ic] ~ 
ee SOM ARE 
DATE. Cow. | Water. as 2 aS eh reg 
Ex 2 agent 
dj Ba 3 bas +» 
mn — 4 — cs 
< =< oO Zz em 
Jem....| 82.26 6.92 11.87 32.08 45.15 4.03 
SATE UAT LO ste atee coset 
Meg....| 83.95 feo 11.19 33.79 44.58 3.30 
{ JOM ss ih) 82.06 7.68 11.56 33.13 44.00 3.63 
gS ar 
l Meg....| 84.21 7.23 10.62 32.28 45.31 3.56 
Jem....| 83.40 6.96 12.56 33.03 43 .82 3.63 
12, 
Meg....| 84.69 7.42 i Urb: 35.55 42.56 3.35 
Jem.... 82.50 7.49 12.44 31.90 44.57 3.60 
pi ct rhe ee 
Meg....| 83.97 6.97 11.25 33.29 44,99 3.50 
JOM: ..% 82.73 7.26 12.10 32.55 44.37 3.72 
AVGLTAE Ci. eeeetae = 
Meg....| 84.20 7.19 11.04 33.72 44.62 3.43 











DIGESTIBILITY OF ORCHARD-GRASS HAY AND 
CORN MEAL. 


ORCHARD-GRASS HAY. 


The analysis of the feeds, unconsumed hay and dung, together 
with the other necessary data, having been given, we here, to 
prevent multiplicity of figures to confusion, give only thé general 
average for the trials with the two cows. We may again state 
that, in the first trial, although the cows were fed more hay than 
was consumed, yet for the whole period there was a slight loss of 
nitrogen from the body, more being recovered in the excrements, 
including the milk, than was contained in the hay eaten. In the 
case of Jem the loss of nitrogen was greater than with Meg, due 
undoubtedly to the needs for the foetus. 


Ce a ere : 
at te ie 
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AVERAGE AMOUNTS PER Day, IN OUNCES. 








NITROGEN-FREE] FAT (H THER 
Dry MATTER, | ALBUMINOIDS.|/CRUDE FIBER; EXTRACT. EXTRACT). 








Jem. | Meg. | Jem. | Meg. | Jem. | Meg. | Jem. Meg. | Jem. | Meg. 


























FL Ayi POG eee A oo tls 267.73 | 260.72 | 25.94 | 25.28 | 107.77 | 100.01 | 109.53 | 106.66 | 10.04] 9.79 
Waster ect onis cell alc 17.48 8.82 1.26 0.64 6.79 3.46 7.66 3.92 49 25 


























Amount consumed.... 250.25 | 251.90 24.68 | 24.64 300 $2 iia, 101.87 102.74 | 9.55 | 9.55 








From the previous tables we take the average amounts per day 
of these various constituents contained in the dry dung, and by a 
simple calculation determine the digestibility of orchard-grass 
hay, as plan ita the following table: : 











NITROGEN-FREE] Fat (ETHER 
EXTRACT. EXTRACT). 


ceed! = 


a 
Dry Matrer. | ALBUMINOIDS.| CRUDE FIBER. 



























































Jem. Meg. | Jem, | Meg. | Jem. Meg. Jem. Meg. | Jem. | Meg. 
Total feed..... else steals cap 250.25 251.90 24 .68 24.64 |.100.98 96.55 101.87 102.74 9.55 9.54 
PTT sheer sisiare ates als Reale rate 100.03 107.14 9.86 9.64 32.60 38.57 43.50 45 .93 | 4.07 4.25 
150.22 144.76 14.82 15.00 67.38 57.98 58.37 66.81 §.48 5.29 
Per cent digested... 60.02 | 57.46 60.06 60.89 66.72 60.05 57.29 55.29 57.42 55.41 
Av. per cent digested 58.74 60.47 63.48 56.29 56.41 














An inspection of the previous table shows that the sample of 
orchard-grass hay used in these experiments was fully as digestible 
as timothy or any of our best upland hay. By chemical analysis, 
which gives us the potential and not the nutritive value of & 
fodder, it has proven itself for the past two years a more highly 
nitrogenous hay than timothy. A further study of the feeding 
value of the hay will appear under the topic, “Influence of Food 
upon the Milk and Butter.” 


- OrncHARD—Grass Hay anp Corn Meat FEED. 


As previously stated, during the second digestion experiment 
there was fed to each cow eight pounds of corn meal per day and 
a known quantity of hay, as shown in the previous tables. 

The details for the entire experiment having already been given 
in former pages of this report, we need here only present a sum- 
mary of the results showing the digestibility of the ration and of 
the corn meal in the ration. In this we assume, for the present, 
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that the digestibility of the orchard grass hay was the same in the 
ration that it was when fed alone: 


AVERAGE AMOUNTS PER Day, IN OUNCES. 











NITROGEN-FREE | FAT (ETHER 


Dry MATTER. |ALBUMINOIDS.| ORUDE FIBER. EXTRAOT EXTRACT) 








Jem. Meg. Jem. | Meg. | Jem. | Meg. Jem. Meg. Jem, | Meg. 




















Tay caste + den ole see} 245.908 | 245.908 | 23.828 | 23.828 | 96.691 | 96.691 | 100.601 | 100.601 | 9.221 | © 9.221 
Wa FOr: canal ann 1.937 9.544 141 698 -761 | 3.739 -861 4.244 056 274 











243.971 | 236.364 | 23.687 | 23.130 | 95.930 | 92.952 99.740 96.357 | 9.165 8.949 
Corn. mealixas|5 si. s 104.384 | 104.384 | 12.265 | 12.265 | 1.910 | 1.910 83.987 83.987 | 4.770 4.770 



































Amountconsum’d| 348.355 | 340.748 | 35.952 | 35.395 | 97.840 | 94.862 | 183.727 180.344 | 13.935 | 13.719 























From data already presented we have the average amounts per 
day of these various constituents in the dung, and in the following 
table are presented the digestion coefficients for the components 
of the ration: 


OrcHARD-GRASS Hay and Corn MEAL, IN OUNCES. 

















NITROGEN-FREE] FAT (ETHER, 


Dry MATTER. | ALBUMINOIDS.|CRUDE FIBER, EXTRACT EXTRACT) 











Jem. Meg. Jem. | Meg. | Jem. | Meg. | Jem. Meg. | Jom. | Meg. 
























































Patel toed ali ele a 348.355 | 340.748 | 35.952 | 35.305 | 97.840 | 94.862 | 193.727 | 190.344 | 13.935 | 13.719 

Pete h EIR Ae Oa 121.862 | 117.741 | 14.742 | 12.993 | 39.683 | 40.012 | 54.042 | 52.227 | 4.522) 4.038 
Digested............ 226.493 | 223.007 | 21.210 | 22.402 | 58.157 | 54.850 | 129.685 | 128.117 | 9.413 | 9.681 

Per cenit digested ..... 65.01 65.44 58.99 63.29 59.44 57.81 |x. 70.59 71.03 67.55 70.56 
AV OPO Ol. vicaenhiok yes 65.23 61.14 | 58.63 70.81 69.05 

















The results of this trial are somewhat of a surprise, since the per 
cent of albuminoids digested in this ration is but little higher than 
for the hay alone, while with the crude fiber the digestion coeffi- 
cient is nearly six per cent lower than was the case with the hay. 
Why this difference? In the case of the albuminoids there are two 
directions in which we may look to find acause. First, that in the 
previous trial the feed eaten proved to be less than a maintenance 
ration, as has already been shown, although the animals were 
offered more hay than they consumed, this being the case they 
might digest a larger per cent than where more was eaten than 
necessary for the maintenance of the animal as in the second case. 
On the other hand, these cows were fed the corn meal separate 


oe ee” ay ee ed 
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from the hay, and it is claimed by some that under such feeding 
the meal will not be as fully digested as when it is fed mixed with 
the hay. The reason given for this is that much of the meal passes 
at once into the fourth stomach or abomasum, and not being remas- 
ticated, as is the coarse fodders, it is not so fully digested. But 
this assumption, which, if correct, might be true for the albumi- 
noids, does not explain the depression of digestibility for the fiber, 
since the small amount of fiber contained in the corn meal would 
not give the difference shown by the two trials. The question as 
to whether the ground feeds shall be fed mixed with the hay, or 
whether each can be fed separately with as good results, is one of ° 
great practical importance in feeding, and in future feeding experi- 
ments we hope to be able to help throw some light upon this 
question. ~_ 
Corn MEAt. 

If we assume the digestibility for the hay in the ration to be the 
same as when fed alone, then we have the necessary data for cal- 
culating the digestibility of the corn meal. In the following table 
we have given the figures obtained by calculation from the previous 
data: | 











| NITROGEN-FREE| Fat (ETHER 


Dry MATTER. |ALBUMINOIDS.|CRUDE FIBER. EXTRACT. KXTRACT). 





Jem. Meg. | Jem. | Meg. | Jem. | Meg. | Jem. Meg. | Jem. | Meg. 





























Amount digested, ozs....} 226.493 | 233.007 | 21.210 | 22.402 | 58.157 | 54.850 | 129.685 | 128.117 | 9.413 | .9.681 
Digested from hay, ozs...) 135.941 | 136.815 | 14.226 | 14.084 | 64.003 | 55.817 | 57.141 | 53,276 | 5.265 | 4.958 









































Dig. from corn m’l, oz.| 90.552 | 86.192} 6.984! 7.318|...... | ...... 72.544! 74.841 | 4.148 | 4.628 
Per cent digested......... BOGS ial S887) | 66.94 (180.86 cde coool Swkees 85.18 | 89.11 | 86.99 |96.91 
ANVOTA LO ss co slash «et 84.66 | 58.35 | ee olsen ine es | 7.14 91. 








THE AMOUNT OF NITROGEN SUPPLIED AND 
RECOVERED. 


In order that we may know whether the animals were eating a 
maintenance ration or not, we may first consider the absolute 
amount of nitrogen consumed during the period of four days and 
that recovered in the dung, urine and milk for the same time. As 
the previous feeding of the two cows had been the same for several 
days preceding the trial, there can be little error from the amount 
of food consumed. As previously stated, they were fed what 
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orchard-grass hay they would consume, and in the second trial 
there was also fed eight pounds of corn meal in addition to the hay. 

During the first experiment under orchard-grass hay feed there 
was consumed of nitrogen the following amounts, expressed in 


ounces : 

Jem. 
PODAL IGLOS EN «Sie, Ne orn od elie ales Rais Rive 15.792 
Average per day........ 0 ka bey Rie ea) Sen 4 Che 3.948 


Meg. 
15.9780 
3.9945 


——————aaeseseo eles 


There was recovered of nitrogen the following amount, as 


determined by analysis: 





JEM. Total. 
NIETO POD. An WAU i bo.) GAG ane hin = Meera tas 6.3100 
NIGP GI GI RATING |: hehe histo ehh es ens iy De ea 7.3684 
Nitrogen in milk.......... AS Ae Vom hw rates: 3.1368 
16.8152 

MEG Total. 
IN TREO POT Ts CUTE SL rials yinte he iaux, erent aac ete eps 6.3260 
INGEPOR ON SH ULE Gy oy cers einai ie ora, 2 canine ein yo peat 5.9134 
Nitrogen in milk..'.... «4: A With jolg Maaiek natch n/u eect tas 4.0968 
16.3362 


Average 
per day. 


1.5775 
1.8421 


0.7842 


4.2039 


Average 
per day. 


1.5815 
1.4783 


1.0242 


4.0840 








For the second experiment of four days expressed in the same 


manner we have the following amounts under hay and corn meal | 


feed : 
Jem, ozs. 
Ota LIE en Seok Smet bea toe umm rte 23.008 
5762 


AVEPR Veer day hiich, Van ei se cte nile Riel e ele ae necnen 


Meg, ozs. 


22.500 
5.625 


= = 


The amounts recovered in the dung, urine and milk were as 
below : 


Average 
_ JEM. _ Totaloz. per day, oz. 
NEUFOS ONE CUTE ha see ale aia ole e RRA GIS May eee 9.4864 2.3591 
INAGPOM OM AI LUTING paves sis wiady cas ax aheieiy olaloper mee Goatees 5.2628 1.3182 
1.1674 


NTGtO Pen Ty TOR Tis ilu le ei nlebee Seka ts oie em al earemaay 4.6696 








—_——_—_—_— 


4.8397 
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Average 
MEG. Total, az. per day, oz. 
INILFOSEHMN MULE GA. er Laie eo, whe dia I as Bibles 9.3269 2.3319 
IN ILL OmOM EIU EIMG Ws Pe ren ater os oo a eve ke eee 5.6842 1.4210 
NEAT OSCR NA TINEVL ERIC ton ciee ch al aN cre oy ie MOO Wis Sa reike biiwcoateateal 5.4420 1.38600 





20.4531 5.1129 


In the first experiment we find more nitrogen recovered than 
was fed, the larger loss being in the case of Jem, with an extra 
demand made to supply the growth of her foetus. In the second 
period there was stored up considerable nitrogen by both animals, 
showing that they were receiving more than a maintenance ration. 


AMOUNT OF DUNG AND FERTILIZING MATTER CON- 
TAINED IN THE SAME, VOIDED BY COWS. 


The digestion experiment conducted with the two cows, Jem 
and Meg, gave an opportunity for determining the amount of 
dung, and the composition of the same, voided by these animals 
under orchard-zrass hay, and under orchard-grass hay and corn 
meal feed. The average weights of the cows for each period 


were: 
First Second 


period, period, 

, lbs. lb 
aT ene. Ae SEN Rts taal, OM EE ae oOo 890 
Rem Stee Tee SLL pte Mra ROS ERNE MWS choclate ye, Cidlg as 868 874 


The amount of dung voided per day, expressed in pounds, is 
shown by the following table: 














F Total Water in Dry 
Period. dung. dung. | matter. 
POC Sere reat ee is ok Lie cat oha can w'e Sk Nay 40.8 34.5 | 6.3 
AY aha 8 MOR Seka car ieee a ZA RO. ne ee DF Lar sta 44,2 36.8 7.4 
a dee A ee ROGAN ar Ce Bevan: 37.3 31.6 5.7 
DUCne ee See Seen aiie ta YEE OES AER Ge A titehy hie 47.6 40,2 7.4 














The amount of dung per day was considerably greatcr under 
hay and corn meal than with hay alone. 
36 
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In order to bring out the relation more clearly for comparison, 
we recalculate our figures for animals of 1,000 pounds live 
weight. . 











A Total dung, Water in Dry matter, 
Period. lbs. dung, Ibs. Ibs. 

I c 46.5 39.4 Nod 
OM on rah ciate eae tae 

Die ae eee 49.6 41.3 8.3 

‘ Wi oe AE GST ORS ihe 42.9 36.4 6.5 
MOp ee ait anata cee 

LIS 8 ee en 54.4 45.9 8.5 





The average composition of the dung under each period was as 
follows for the dry substance : i 




















PERIOD. 
ie if; 
Per cent. Per cent. 
INT ED ORO Neccen tae eek Ole rad oe ee ERTS coe asthe Satan ae ee a eee 1.53 1.85 
PHospnorie Wola! Ps Ont vic: has das u nek faces seen Gee eee eerie 65 .78 
OCHS Tes OLIN Oe he Acetone noe tik ten cel aa toe eae adeuecas 1.30 1.08 
PETG MCB AO Wed eee Scio ore ate creer one eee Phi tae: 1.21 1.04 
Macarestay Wie) Ome Wore. perce a lucha: cilohcte «lanaventcis uiiet ai ome aie Tee F 0.04 133 

















Calculating the amount of dung for a cow of 1,000 pounds live 
weight, both the fresh and dry substance, we have the following 
averages expressed in pounds: 



































PERIOD. 
if II. 
Fresh. Dry. Fresh. Dry. 
POLO Gone te Rac ee aR elo one tees aloarcaeies 44.7 6.8 52.0 8.4 
Horionesvunavred (days sie see. seiekticcesiacncee 4470.0 680.0 5200.0 840.0 
HOMONG VGN aac ah tc Rete eene nee rae cee ck datas 16315 .5 2482.0 18980 .0 8066.0 
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COU 


From the data already given, we may determine the amount in 
pounds of the various fertilizing elements contained in the manure 


for 100 days, also for one year : 


EEE OVINE (cidvinisaie «atiebalcatinars ee tbwle vies en 
Phosphorie acid, P,O0; Sh Sek eG SEU A AR RM 
Potash, Kg O.........seeeceeereccseeeceeeeenees 


Lime, CaO Pee RR ae eC ee ea hcatee 











PERIOD. 





100 days. One year. 


10.40 
4,42 
8.84 
8.23 





27 97 
(16,13 
32.26 
30.03 

















Li 
100 days. | One year. 
, 
15.54 56.72 
6.55 23.91 
9.07 33.11 
8.73 31.88 











To furnish an amount of fertilizing matter equivalent to that 
contained in the dung for 100 days and for one year, also under 
the different feeds, would require as follows: 





















































PERIOD. 
I. II. 
100 days. | One year. | 100 days. | One year. 
Lbs. Lbs. Lbs. Lbs. 
FASTTOR ALN S TDI LA Nereis desis eicverersevemie elevate ollie 52 189 1 289 
FROSHHAteTOCK... 0... 5006-0009) Mina wae CHP a> 31 115 47 172 
BOUTIN SUL DN BCOs cma cite ia caa 4 Nevea siete wie atom ate 37 fe 136 39 | : 144 
THe URINE. 


The amount of urine per day from each cow during these 
experiments is given in the following, expressed as pounds : 








Period. 
rae I. I 
1) eRe AC, es EEO Aveo RAST RAE aggre ty ORE eT er 16.9 14.9 
TR NE Lee ners sabe eyni ea asa gis edu acnin “s; acate’ 9 leo 14.9 14.3 
IROL CO (As, CRE RS CAG users Sk Beat Harel eldest 15.9 14.6 
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As with the dung, calculating these figures for animals weighing 
1,000 pounds, we have for comparison the pounds of urine per 
day, as follows: 














__Poxtod. 

ese Il. 
SPOTL Hole KES ein, thevelaicayals dtata sce Sie ei Ce eae eens ane 19.3 oy ga 
FAIRIES eA 1) i 16.8 116.3 
PVONE Oe ice UL IR aa Rann ae Ba ene ana 18.0 16.7 
The average per cent of nitrogen for each period was as below: 
Period. Per cent. 
De hokey eee kik live al beim agite el bly se abide a el ae ae a nee 0.63 
Da ates wins eystece'e at uate ial ats. \s ble acelas late Weel ay bi cna eran scree ot ce 0.59 


_—_——_-_ —_——- 


We may now, from the previous data, calculate the total amount » 
of nitrogen contained in the urine, as follows: 


Period. 
oy ee ae aS 
lbs. lbs. 
EE/CS CN iERE Rd on NE aE LET SA coe be MON tt tae spn Sy pela! 0.103 0.101 
or OO ley so ee EN. ech tn Na ea Tee ay 10.340 10.1383 





The amount of nitrogen in the urine during the first period was 
almost exactly that contained in the dung, but for the second 
period there was nearly five pounds more in the dung than in the 
urine for the same time (100 days).. The large amount of chemical 
work necessary to be accomplished in connection with this exper- 
iment at the time prevented our making further examination of the 
urine. Enough is given to show the large loss resulting from the 
neglect to save the urine of our animals, since when those animals 
were fed on hay alone the amount of nitrogen contained in the 
urine was almost as great as that in the solid dung. More than 
this, the nitrogen of the urine is all in a soluble form, while much 
of that of the dung is locked up, as it were, until the mass is 
decomposed. 


INFLUENCE OF FOOD ON MILK AND BUTTER. 


Two series of feeding experiments were made during the winter 
_ of 1887-8, in connection with other experiments, to learn some- 
thing of the influence of certain foods upon the milk and butter. — 
The first trial was a continuation of the digestion experiment with 
Jem and Meg, and later a second series was made with two native 
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cows, Ceres and Juno. Meg was going farrow and Jem soon due 
in calf, while both Ceres and Juno were fresh in milk at the begin- 
ning of the trial. The trial with Juno was in no way satisfactory, 
as in the last two periods she refused to eat either linseed meal or 
wheat bran. : 

The mass of detail tabular matter is unessential to the best 
understanding of the results, so only the averages for the last por- 
tion of each period are given. | 

The amount of food consumed per day for the last ten days of 
each period is given in the following table: 


—  Foop pER Day For JEM AND MR&a. 




























































































ae Hay, rps, | CORN Mut, LInsEED | WHEAT BRAN, 
LBS. MEAL, LBS. BS. 
PERIOD. 
Jem. | Meg. | Jem. | Meg. | Jem. | Meg. | Jem. | Meg. 
LGR eE aes reicl ee She Alarc ta erelic fiche serait 19.7 18.3 See Wwe cl cosy aie theiteteagte rid (m wre ier create erererlate 
SoM PSG elenenitacs AlelSialale ts sy asavoreiasseta.s ahi Hepat 17.0 8 8 a Gch) llumrata obese eeu] niet an eis es eatin eave aes 
SY oo AAR eire A aPRIGE SEE 2Ce RRS ge an ENE tne 20.1 20.0 2 2 5 Shall Fe SAA erga 5 Peg! > ae 
Ae Eee ee fee AE Uk castle LES 17.6 2, Dan tee ae ore Ouliasia nel 8 8 
AVERAGE FEED PER Day FOR CERES AND JUNO. 
_——— 
Corn MEAL, LINSEED WHEAT BRAN, 
HAY, LBS. LBS, MEAL, LBS. LBS. 
¢ PERIOD. 
Ceres. | Juno. | Ceres. | Juno. | Ceres. | Juno. | Ceres. | Juno. 
Dea Sich delete | SENS Ore ay ere ae 15.0 9.3 8 PO SP eRe sje Ro ae Th: atoteeee we lemencrerereiate 
SS ee aSpo Vet erat cin nia kota Cate tote ats iol eh aac 19.0 13.8 2, 2 BEL ss, rete Pas, ake cc bern liters tates aie 
Ameer ats Sein aidiniaetn iiahos cece bra 16.1 10.7 2 DN iste arctan Wea Barat vete foto Aine eicliehis 








Juno in period 3 and 4 refused to eat but a small part of her 
linseed meal or wheat bran, and the exact amount is not known. 

The hay fed Jem and Meg was orchard-grass hay, while that 
fed Ceres and Juno was mixed grasses containing considerable 
clover. The average amounts of the several nutrients eaten per 
day for the last ten days of the several periods is shown by the 
accompanying tables. The analytical data is given in the tables 
of analysis Nos. 2032, 2045, 2088, 2112, 2203 and 2235. We give 
first the amounts for Jem and Meg: 
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In the following tables are given the average daily milk yield 
for the last portion of each period, also the percentage composi- 
tion of the milk: 


























PERIOD. Specific] Total | Solids | pot |yidti tor 
gravity.| solids. | not fat. day. 

Lbs. Ozs 

SUS Nt Ral fai AAs Sea a PRE 1.0297 17.79 10.000 4ST. 78 Wa ae 
CP pee SG Eee er 1.0308, 15.13 9.52 | 5.61 9 18 
oe A LM Ra cas oN 1.0319 16.37 10.09 | 6.29 10 Weis 
Mériic cas ets 1.0328 14.48 9.77 | 4.69 19.55" 
a ae ec ter ee a 1.0305 17.22 10.22 | 6.99 - 9. 4 
Mem schiei di sewsebay x 1.0319 15.19 9.85 “| 5.34 11S 
eee oe Bi Race trae 6 1.0326 17.64 10.67 | 6.97 BON 
Magi fhe By cations 1.0321 15.49 10.41 | 5.08 10 15 
at Oerpe concn fear tes 1.0308 13.73 9.36 | 4.37 99 0 
ETH cle By Me, BA Reh ny Jed 1.0289 14.07 9.03 | 5.04 30 14 
AE CBPAR oe stp eee! 1.0304 14.65 9.45 | 5.20 7 860 
HNO MT ee vat 1.0281 14.52 8.92 | 5.60 4 18 
fe eae es tat opegen 1.0306 13.90 9.22 es OTS 
JUNO Le Pe ane oe 1.0263 14.34 8.51 | 5.83 | 46 PG 

















The rapid falling off of Juno in milk yield is due, as previously 
stated, to her refusal to eat either linseed meal or wheat bran 
except in very small quantities. 

As showing more plainly the influence of the food on the milk, 
we give the average yield per day of the solids and fats for the 
last portion of each period as calculated from the analyses : 











Solids per day, Solids not fat Fat per day 
PERIOD. ounces. per day, ounces. 
ounces. 
Jem. Meg. Jem. Meg. ‘Jem. | Meg. 
WR ct ae eee Riag or lly W/o ay Pane 19.8 | 23.6 11.1 14.8 8.7 S85 
1 Pe Ne Be Phe LI OEIAIT NG ARAL Wrongs FE 27.0 28.2 16.6 18.1 10.4 9.1 
De eis lal bah eitta Miatals, Runelel Siaiweraculleus Heer eats ie are 26.5 27.4 15.9 17.8 10.6 9.6 
Ah eee alc tar arcle ate arate cialis Glan @RIRTS ime acate ae as 24.3 26.9 14.8 16.0 9.5 8.9 
Ceres. Juno. | Ceres. Juno. Ceres. | Juno. 
Disc k alciBte dip erate Md Glee ele ioiw are le dik aise emere 638 .54 69.07 43.30 45.59 20.24 24.48 
SER, Sie at a dustare mer ety crate ctavctore lease ele etree 63.19 57.24 40.76 35.38 22.43 21.86 


ne atala el aletstasatas i eroletele ates: ea oievela) sfalcibinva,ahate ls 60.54 41.50 40.06 24.98 20,48 16.62 
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In the eight churnings made during the series of feeding with 
the two Jersey cows, Jem and Meg, there were required 15.82 
pounds of milk for one pound of butter. With the eleven churn- 
ings in the series with the two native animals, there were required 
18.31 pounds of milk for the production of one pound of butter. 
For the last churning of each period both the milk and butter have 
been analyzed, so we have the data for determining the average 


product per day. 
JEM AND MEc. 








| | Pas 



































ee BE eet milnaat batter La ote fat per \tfoes 
ounces. | ounces. | cent. 1 Ib. 

it ‘uc Se es CER 
See th SUMED I cea Peat en: wt 254.7 16.76 EES a ile oe 1388 15.18 
ere le: te SAAN kts ae 347.4 18.70 16.28 | 2.42 | 12.99 16.62 
Set ea noe LSE LE ei a 326.2 20.24 1786 '|") 9.88: *| "11.74 15.68 
fo AE) Ae a 304.4 18.00 | 15.60 2.38 | 13.88 16.01 
SUMP MRE RMN! 303.8 | 17.90 | 14.840) 3/064 | o A748 eae 

CERES AND JUNO. 

FN OR. Uy NG BE Bee a ee 948.4 44.08 40.04 | 3.99 9.06 | 19.48 
a eS NE eae 841.9 44.71 40.96 | 3.75 8.38 17.46 
meas: be EAS CE BM Ores he eee oe 746.5 37.46 34.25 | 3.91. | 8.29 | 18.30 











The composition of the butters examined for the several periods 
is shown by the following table : 





JEM AND Maka. 























| 
STATION NUMBER. | Period. | Water, | Fat.” | Sh | Card 
OC AGN ala ah? £4 Nee RAN a ie aa eS AUR: Tee ana Ve 54 
Oh Sila sapling, ace ital aieae an aA 2 | ‘9.68 | 87.78 1.75 79 
GE aap Sil alee Se Se 2 | 11.93 | 85.28 |‘ 2.10 69 
Weel) fuged tee en a 8 | 10.77 | 86.23 2.05 95 
ev hp Me he Ae Lt a POO hae hee aah BOP go 89 
SOR OReT ek ee nN Ohne 4°} gaa} eri79 [4.97 46 
* i 
CERES AND JUNO. 
JS shat Ba Seas Se lah MARA Rad th 2 | 11.56 |. 95.19 2.50 16 
ph: ha he leak eae ae ea See 3 | 13.79 | 82.94 | 9.51 16 
2 eames et Siskel BUEN x | 3 | 13.00 | 93.38 | 2.69 13 
Picea ween athe? 2) AE Tes 4 14.12 | 83.04 | 2.15 69 
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The composition of the butter fats for the last churning of each 
period has been further examined by several well-known tests, 
and the results appear in the following table : 

















Milligram tere lat 
Reichert’s| 7,4; KOHfor1| Melting | Viscosity 
es ‘ test N Iodine No.|'oram fat pointers 
STATION NUMBER.| Period. 10 Hubl’s 4 ; 2, solution, 
Koetts- Wiley’s Sens iag es a 
Na O H. test. fonfera HHekion Babeock’s 
Seat * | method. 
Pa th ee nea ON pe Beets eee 11.3 31.11 930.2 |. 32.4 | 78: 
DLT SUN NAA EAN Cs ah bic, pe Ac 12.0 31.79 297 3 33.3 63 
POV unl rue be UE eae 12.1 34,58 222.0 34.9 102 
Sanaa wcb yet il RELICS) os 12.4 29.70 221.5 33.5 | 74 
OT Ta, ee aie aie Ee ie 12.7 43.80 233.6 32.4 | 151 
RE Meath eet hake 2" PA ea ae 11.5 46.90 228 .0 30.3 | 286 
Fe Yea a ma en DI a | PAY Bee Ae 12.3 SOTO ee eee 32.6 | 124 




















Having given the average results of the several trials and the 
analytical data obtained, we may now briefly discuss the points 
under consideration. 


INFLUENCE OF FOOD ON THE MILK. 


With Jem and Meg under hay feed, the lowest milk yield per 
day was had, but the addition of corn meal to the ration increased 
markedly the flow of milk. In the two periods following the corn 
meal, with linseed meal and with wheat bran, there was a oradual 
diminution in the milk flow. Similar results followed in the trial 
with Ceres and Juno, but the figures for Juno should not enter 
into the comparison, although given, since she refused to eat her 
ration of linseed meal or of wheat bran, except in small quantities, 
which probably did not average more than one pound per day for 
the period. | 

The analysis of the milk shows somewhat the influence of the 
food, but it is only in the absolute amounts of solids and fat per 
day that we can trace fully the influence. Although the milk yield 
fell off considerably in periods three and four over that of period 
two, yet the absolute amount of fat per day was greatest in period 
three under linseed meal feed. Particularly is this the case with 
Ceres. We can not, however, attribute the increased fat to the 
peculiar properties of any particular feed, since the ration in 
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period three was richer in albuminoids than in either other 
periods. 

With Jem and Meg the milk yield was brought from its lowest 
to the highest yield per day under the feed with corn meal, although 
the albuminoids consumed was much lower than in either of the 
following periods. With Ceres and Juno the largest flow of milk 
was under corn meal feed. In the following periods, although 
furnished a much larger amount of albuminoids, which was accom- 
panied also by a greater consumption of hay, yet the flow of milk 
fell off quite rapidly. This would indicate a greater value to 
corn meal as a milk producer than either linseed meal or wheat 
bran. | | 

Another point shown in these experiments is that the largest 
milk yield from the same cows does not necessarily give the greatest 
amount of butter, for in every case we secured the largest amount 
of butter with a smaller amount of milk produced by linseed meal 
feeding. 


Dors Foop INFLUENCE THE COMPOSITION OF BUTTER? 


For the study of this particular question— the influence of food 
on the butter—the winter’s feeding experiments were largely 
planned and carried out. It has been the general impression that 
the food did not influence the composition of the butter fats, but 
rather that the composition of the fats was individual and breed 
characteristics inherent in the animal. The most of the German 
experiments, as well as those conducted in this country, have 
tended to show this to be the case, although in a few instances 
results have been obtained which would indicate that such was 
* not always the case. 

My studies, upon the composition of our feeding stuffs, especially 
of the albuminoids and oils, have led me to think that, at least in 
_ some instances, the peculiar properties of the food did affect the 
composition of the butter and animal products produced from them. 
I selected three grain feeds, corn meal, linseed meal and wheat 
bran, to be used in connection with hay feed to learn what differ- 
ence, if any, could be detected in the butter. 

The conditions of feeding and experiment have already been 
given, and need not be repeated, and the results of the trials have 
been given in the tabular form in the preceding pages. The tests 
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applied for the purpose of detecting any difference are the well- 
known tests given in the last table, but the Iodine and Viscosity 
tests were the ones to show most plainly the difference. The 
Todine number indicates the amount of olein present and the vis- 
cosity test of the butter soaps marks the slightest changes in the 
composition and physical properties of the fats. The figures given 
are not the. results of single trials, but the average for a number 
of tests. 

As indicated by the Iodine number, between the butter produced 
under corn meal feed and that produced under linseed meal feed 
there is a difference of nearly 3.5 per cent in the olein. The cows 
under linseed meal feed preduced a butter having the higher per 
cent of olein, and this was true in both series of trials with two 
- animals in each case. The butter under wheat bran feed gave the 
lowest Iodine number, although immediately following linseed 
meal. 

The viscosity of the soap solutions of the butter fats under the 
different feeds were as follows in the two series of trials: 


A a g. a nar ee oO. 
Tae Ten 4 a PM see. 4s aia, atze be dye te chat se at ees 78 ee 
COOTT MNORL LOGO 00h bol a's bat adtece Wis ae se alee eam ero 63 151 
MEIMBGCCIIN OBL TOOC os cite cin Nitec rota iota! Maat Weal 2 ee 102 286 
WV OED ANET 1OCU 26 cunts ity iecre lk a alu aU ae gece ae pon ee 74 124 


Taking the Iodine number and the viscosity of the soaps for the 
butter fats as an indication of changes in composition, we are led 
to conclude that food may effect the composition of butter fats. 


FEEDING EXPERIMENT. 
BESS AND JESS. 


At the beginning of this trial, December 15, the two heifers, 
Bess and Jess, were two years and six months old, having been 
purchased by the Station July 14, 1885, at five weeks old. From 
the time of their arrival at the Station to the beginning of the 
present feeding, 880 days, Bess increased in live weight 1,014 
pounds, or 1.24 pounds per day on the average, while Jess for the 
same period made an increase in live weight of 811 pounds, or 
0.92 pounds per day. At the beginning of this trial Bess weighed 
1,106 pounds and Jess 903 pounds. | 


m4 est : 4 
Ss w* See" 2 nae 
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During the 120 days feeding experiment in 1886-7 we find that 
these two heifers, according to the summary from Dr. Sturtevant’s 
report,* consumed the following amounts of food : 

“ Bess.— 1,617 pounds hay ; 257 pounds corn meal; 280 pounds 
linseed meal; 141 pounds bran; 390 pounds ensilage.” Increased 
in weight for average weighings 166 pounds, or 1.38 pounds per day. 

“ Jess.— 801 pounds hay; 603 pounds corn meal; 49 pounds 
linseed meal; 135 pounds bran; 390 pounds ensilage.’”’ Increased 
in weight for average weighings 176 pounds, or 1.46 pounds per day. 

From the close of Dr. Sturtevant’s feeding experiment, March 
30, 1887, to the beginning of the present trial, 259 days, Bess 
increased in live weight 183 pounds, or 0.7 pounds per day ; Jess 
gained 142 pounds, or .55 pounds, the feed being ordinary feed of | 
hay and grain or pasturage. 

From December 15 to January 16 Jess received hay and corn 
meal, while Bess had a part of her hay feed replaced by oat 
straw and a quantity of cottonseed meal substituted for a part of 
the corn meal. January 15 to February 19 the feed for the two 
heifers was reversed, Bess receiving the hay ration and Jess a 
ration containing the straw. February 19 to the close of the 
experiment both Bess and Jess were fed the same variety of food. 
Until March 10 each received in addition four quarts per day of roots. 
. Dividing the whole period of 99 days feeding into three periods 
of 32, 34 and 33 days of like feeding, and we have as follows for 
the food consumed : 

Period 1, 32 days. 

Sess.— 154 pounds hay ; 302 pounds oat straw ; 157 pounds corn 
meal; 44 pounds cottonseed meal; 128 quarts roots. Increase in 
live weight, 31 pounds. 

Jess.— 373 pounds hay ; 160 pounds corn meal; 128 quarts roots. 
Increase in live weight, 36 pounds. 


Period 2, 34. days. 


Bess.— 653 pounds hay; 255 pounds -corn meal; 136 quarts 
roots. Increase in live weight, 72 pounds. 

Jess.— 136 pounds hay; 241 pounds straw; 80 pounds corn 
meal; 48 pounds cottonseed meal; 138 quarts roots. Increase 
in live weight, 41 pounds. 





* Sixth Annual Report New York Agricultural Experiment Station, 1886, 
pp. 23-26. 
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Period 3, 33 days. 


Bess.— 540 pounds hay; 165 pounds corn meal; 66 pounds 
wheat bran; 99 pounds cottonseed meal. Increased weight, 62 
pounds. 

Jess.— 453 pounds hay; 132 pounds corn meal; 49 pounds 
wheat bran; 82 pounds cottonseed meal. Increased weight, 57 
pounds. 

The chemical composition of the several feeds used in this trial 
is given in the table of analyses, Nos. 2,032, 2,034, 2,040, 2,042, 
2,112 and 2,203. The dry matter consumed per day and the 
average daily increase in weight1is presented below, the first being 
for period one: 






































| Cotton- . |Daily in- 
Hay, coi seed eat Roots, loa crease in 
lbs. lb : meal, Ibs : lbs. lbs > | weight, 
Lipa F ; lbs. 
OC Re ee teres te ere 4.06 7.68 131 3.96 .38 40.3 97 
| } 
OMG ot, ae Pe eiyandeeal es ae are Li ieaane 4,05 .38 39.5 1.12 


























The dry matter consumed per day for period two, and the daily 
increase, is shown by the following table: 


















































Cotton- Daily in- 
Hay, Seb seed | beptat Roots, elas crease'in 
lbs. Ibs. | meal, ihe lbs. lbs, | Weight, 
Ibs. ‘ lbs. 
BSH TUT ORE aCe BP SA NL OF Irae. 6.07 38 | 55.7 2.11 
Aes ee aa | 3.38 5.80 1.40 2.02 .38 26.1 1.21 











For period three, the amount of dry matter eaten per day, and 
the increase in live weight, is shown by the following table : 











Pb tal Corn | Wheat Water |Daily in- 

















Hay, see ~ |creasein 

Ibs. meal, meal, bran, Roots, | drunk, weight, 
ibe, lbs. lbs. lbs. lbs. AVeat 

vs a HEN litte 08 — |---| ——— | tasiaed. 

Besa oy tee eee 13.87 2.81 | £08 [O14 17 59.8 1.89 

DOSS leucine uae ee 11.76 | 2.34 3.24: | 1.29 ay 44.1 aye} 
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The amount of the several food elements consumed per day, for 
the first period, is presented below : 






























































































































































We iccraste a NITROGEN- 
eres | ALBUMI- | _ FREE 
ASH, LBs. NOLDS, LBS. Eats: Exrract, | Fat, Ls. 
/ | “en Ls. 
 saaan a Aaa tee | sre cae) 
Bess. Jess. Bess.| Jess. Bess. Jess.|Bess.| Jess.| Bess. Jess. 
| | 
| tab siral| | | anneal 
[or eee ae ( oo eee oie 3 eI ee a vd 33 
Oat straw.......... res bal Apis) DONS 50s BOO dhs eiohals 4 OS aE EAMES YN tee et satiate atate 
| | | Sore | 
Cottonseed meal.............. pL ara ees Le et We fase ol S02 Hs dip-a's a Pe ee ee ede hed PPT SAS 
COPTER Ne 62 siti Wile de via Sine alt § } .05 | .06| .47] 48) .07| .07'| 8.19] 3.95] .18| 19 
Bate eerie ed cdi scr te’ 04| .04| .06| .06{ .06| .06] .21| 21 | .01/| 01 
— —— | ested 2 dass 
| | i | | 
OPAL Ti hacude a) dete tabs a .97 | TL | 2.08'/ 1.42 | 4.85.) 5.60 | 8.83 | 7.98 |. .69} .53 
| | | BUS 2a AN a ea the Sere 
or the second period the daily amounts averaged as follows : 
| et NrTROGEN- . 
| | Arpumr- | QGBUDE FREE 
| AsH, LBs. | yoips, Laps. Hera Extract, | Fat, Lzs. 
| BS. LBs. 
£ , | g Asahi 
| { | | 
Bess. Jess. Bess.| Jess.|/Bess.| Jess.| Bess.) Jess.|Bess.| Jess. 
| | | | 
| eg OA nea: TCS Ss ON thee | lee ad De err 
EU EMSS Ue sh tes uh oo bral Weisieltr 8 1.01 | .21 | 1.45} .30 | 5.74} 1.20 | 7.49 | 1.56 | .54 wht 
Cat nag, OR 0 Na oR as Bu Cc espe oa ep ORES WO ae ey oe As By mas 15 
Copfonseed meals... 2.ccdecseesleace es | UD Jeveree] 184 foresee. RCE AN RN 
CREO Lain 2 cake gicis opal s/s y 08 08 | .08 PPV AQAAR ich 0d Pe BR h 68 Yi S28 Ni On 
| | | 
eT ae Ae NES Ay ope sent O45) 00 06a Abr E ae DB es aRGrt Lato hat tt Odin 0d 
EOE Matas ane ciivmel ee atl brevis > 1.18} .79 | 2.22 | 1.71 | 5.91 | 3.79 | 12.58] 6.17 | .83 .53 























For the third period we have the following amounts consumed 
per day. For the last few days no roots were fed : 






































ene | NITROGEN- 

ALBUMI- | FREE 
ASH, LBS. |.orps, LBS. | | Exrracr, | FAT, Ups. 

7 LBs. 
Bess. Jess.|Bess.| Jess.|Bess.| Jess.|Bess.| Jess.|Bess.| Jess. 
Sah ed Hho GRANTS CERES es Gas ER OTR BN AN 
ENG SCPE ae .86} .73 | 1.24 | 1.05 | 4.90 | 4.16 | 6.40 | 5.42 | .47| 39 
Cottonseed meal.............. by 98D) 1B 1.69 | 141 | 04 |.) 08) Ba.) 4B] 9.84} | 29 
WU BAG DIAN sine. lesce ev dewiae as PET OB hin Ban O Sag egy a Soe I Sar Tht Be Pe ag an nog 
PIB RT oo cet Slaves toes obs 06 | .05| .47] .38] .07| .06 | 3.26/2.60] .18} .15 
Hooter ee edt Cha We WOD: PR cO4 0 S00 tay eOd pene Gbel sda fe e2 A ty CeO lSROeON 
is Weje Nugget ve! MNRAS 1.27 | 1.06 | 3.78 | 3.14 | 5.22 | 4.42 | 11.21 | 9.25 | 1.08 | .90 
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Bringing together the average amounts per day for each period, 
and the average daily gain, we have the following table :* 


























ef | CRUDE Eee cae a ie 9 
AsuH, Lbs. Morne, Tee) TeEE, ieee es Fat, Ls. Gary, Las. 
‘PERIOD. | go saa pelusieacc 
Bess.| Jess.| Bess. Jess.| Bess. Jess.| Bess. | Jess. Bess. Jess. Bess. Jess. 
Sirs aaics Medea vols od: ek 208°} 1 42 |.4.85 5.60 8.83 | 7.98 . 69 .53 -97 1.12 
Dacers tele cle tayete Meise 1,18 19 | JA Pip AP Malia WET aca No tes cS) 12.58 | 6.17 83 .63 | 2.11 vor 
Deion eral ae 1.27 | 1.06 } 3.78 | 3.14 | 5.22 | 4,42 AT V20 179525 | 1.08 SEB oH) 1.73 




















The total dry matter per day consumed for each period by the 
two animals is shown by the following, expressed in pounds: 


Period. Bess. Jess. 
fr ARR eR DSL ie CR TORL NUN yal Us Re ren ange gre! 
Bae E BOLE Gg ARC eT RO ree MR) kel | Fir et rey Rae Ne emennS 21°69. see 
RA Pole erie i cen a RR eh et MOO Sel paaheiy ae ea dae es cana i 22.61 18.80 


According to German standards, Bess called for 24 to 26 pounds 
dry matter per day, and Jess 20 to 24 pounds. As a matter of 


fact, they were at no time induced to eat this amount of dry | 


matter. Bess, weighing about 1,100 pounds, made her best gain 
on 21.69 pounds dry matter per day, and Jess, weighing about 
1,000 pounds, ate but 12.98 pounds per day in the second period, 
when straw formed a part of the ration. 

Taking the figures for the digestion coéfficients from Armsby’s 
Manual of Cattle Feeding for the feeds used in the several rations, 
we have for the nutritive ratio as follows for Bess: 


Gain 
Nutritive per day, 

Period. ratio. lbs. 
AH Det Saar oes, AOL MUSE Aa, Sa 1: 5.69 97 
ee ARO aE bet a te Clad ETRE OE Gero at Mee ey pete 8 412105 Apa Wt 
BN Meow coer wi, PHomaurag cite 24 st tent gta ate L is seks tel hela! ook Gear en ee 1: 4.88 1.89 








* April 9, Bess and Jess were disposed of for beef, and when slaughtered the following 
figures were furnished us-by the butcher: 


Bess. Jess. 
TaVO WOE DE Disord eee a eee Lab ee Ato ce ti ce ea kat eee eee 1,280 lbs. 1,060 lbs. 
PALA GS, halos a hate, ah he ure fs Oise aaa Vasile SiR ie Retna eee 80 lbs. 70 lbs. 
ETE ia ico Fra eeaitul tater Gis una tig evetes oi Satie hs oes tm cata cele ce antra eee a aaa ie 103 Ibs. 73 lbs. 
AlOSt ANG DOME. d,s leakeai de rcebaghs s ca Gk Aanen sein ik emilee et 768 lbs. 606 lbs. 


Soe 
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Calculating in the same manner for Jess, we have the following : 


* Gain 
; Nutritive per day, 
Period. ratio. lbs. 
Sot ai oleh Oi IGA le ae GOES 19: Teed? 
7 A gi tani Stncart7'%) te a nea sae PP Ne Seas 16 Dba (21 
Oar eee it se ABs SL persed owt 148278 73 


cA EEE al 


Based on these figures we find Bess made the largest gain per 
day on the widest nutritive ratio, that is with corn meal feed. 
Jess, on the other hand, made a better gain through each period 
as the nutritive ratio was narrowed. 


CORN FODDER VS. ENSILAGE. 


For this feeding experiment two Jersey heifers were selected, 
Belle two years old, and May, one year and nine months at the 
beginning of the experiment, December 18. At this date Belle 
weighed 889 pounds and May 713 pounds. Equal quantities of 
hay and linseed meal were fed to each, but the fodder corn and 
ensilage were fed ad libitum, and the unconsumed portion weighed 
back each day. From December 18 to February 1, 45 days, Belle 
made an average daily gain of 0.24 pounds and May 1.5 pounds, 
while the feed per day averaged as follows : 




















| | Corn , ; Weight : Increase 
‘Hay, Ibs.) fodder, aig inet eters at begin- pera for 45 
lbs. : nt: ‘| ning, lbs. | ~ ? ‘| days, Ibs. 
| 
‘bella ges sent: 8.66 ep bal ONS iE ae 3 789 800 11 
May RG SOG yo cib te ae 21.0 3 713 783 70 

















From February 1 to March 17, 45 days, Belle made an average 
daily increase in weight of 1.26 pounds, while May lost 0.15 
pounds. The feed per day was as below : 








Linseed Weight Weight at Increase 











Corn Ensil 
Hay, lbs.| fodder, BARS at begin- for 45 
Biya lbs. meal, lbs. ning, Ibs. close, lbs. days, lbs. 
Bellew. ss: Bisel RG. en 22.5 3 800 857 57 
Mayisaecnse 25 8 BB Soll ciarteicte Gallate 3 783 176 —T 
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The heifers were then both offered the same amount and kind 
of food and consumed per day on the average as below for 15 
days, with an average eke gain of 1.4 pounds for Belle and 1.7 
pounds for May: 












































Re 

in | Tinased | Corn Wheat le Potas | Weight | | Weight Increase 

ay, Ibs. meal, meal, | bran, |1,69 ]pg,\atbegin- atclose,| for 15 

ibsiegn Tbs" bbe , ee Ibs. Ibs, /days,lbs. 

pias oa reba Sali ea cesta Sn se Bes en ea 

Belle ii..0. 33 ten te 2 2.4 toa) iy ana, S AB 21 
| 

DEY ier ss 8.9 i 2 2 15 776 | 799 23 
Fe A nce GES pot ose | 














In order that we may better compare the results, we give the 
daily total dry matter consumed for each of the two periods. 
During the first period the amount of dry matter per day was as 
follows : 

















| / ‘ Linseed | Total dry 

| Hay, lbs. fodder, Hee: meal, {matter per 
| Rarerbe Ao : lbs. | day, Ibs. 

Pall evitiens Maier vais ptae tokens 7.36 | 2.47 Liestreces | 2.65 12.48 











DEAF al en eae ofa Ba seis beeen KoA OO MN Ne lessrshatarote sa 4.09 | 2.65 14.40 








During the second forty-five days the average amount of dry 
matter per day was as follows: 




















3 Corn +7, Linsoed | Total dry 
| Hay, lbs. | fodder, ae meal, |matter per 
lbs. ‘ lbs. day, lbs. 
ETS) EM Memo SSD le BCR Ae ini I 6.80 | MBAR oat 48 4.39 2.65 13.84 
US ae OE EOD Coed! fu lek | 6.80 3.33 | : ROR 2.65 12.78 











The chemical composition of these feeds is given in the table of 
analyses Nos. 2,032, 2,112, 2,113, 2,114, 2,203 and 2,235. 


The amount of matter consumed per day was as below for the | 


first forty-five days : 








| 
| NITROGEN- 


Asu, LBs. ALBUMI- CRUDE FREE Ex- | Fart, Lps. 
NOID, LBs. FIBER, LBs. TRACT, LBs. 








Belle, |May.| Belle. |May.! Belle. |May.!| Belle. |May.| Belle. |May. 















































BE bun Arn aie Gara s JL. 43) 43] 155 | .55 | 2.88 | 2.38] 3.70 | 3.70 199 22 

Corn fodder......... EV TRIS red 8 5 Sg Se SOL eas 1 Above ears OA Tia deeai 

BMNSUALS | ee vss xe s awa en DE aes s Bd Mesa ceidis UTO AS he po Be sOlM) waa k | 

- Linseéd meal........ AS ECTS 1206 2,06 .35 | | .85 .85 | .85 25 25 
"74.83 | 1.82] 1.95 | 3.64 | 3.49 _ 5.70 | 7.16 et be Be 


New York AGRICULTURAL EXPERIMENT STATION. 299 


In the second period the amounts consumed were as follows: 











| | 

| NITROGEN- | 
Vi PALBUMT~) "0 CRUDE! pasmm Hes | 
| NoID, Las. FIBER LBS. pRacr, Lzs. | 


| 





ASH, LBS. Fat, LBs. 





















































| Belle. ‘May. Belle. May. | Belle. May. Belle. | May.| Belle. | May. 

ay, Basch SI ade Cie ih he SR 
Vor Cea ounsestes s \ .38 | .38 | 51 | .51| 2.20 | 2.20 | 3.42] 3.42] 20]  .20 

Corn fodder.......... ulin bait abt fle abe Nowlin es dale Ao Meee POO 

Ensilage’...........5. Pe SS Whe ee eres | 130 Tesi den E ON Pago Wee ges © bs ee 
Linseed meal........ | 14 M4 | 1.06} 1.06 35 | .85 | 85 | .86 | — .25 | 96 
| 80} .75| 1.98/1.85 | 3.36| 3.77 |. 7.07 | 5.81. STP E50 

| } | 











The average amounts fed per day during the last fifteen days 
were as follows: 



























































ALBUMI- _ CRUDE tae catty | 
e i: f ; 
Bey, Lung NOID, Lps. FIBER, LBs. Rie tae rsboae reas 
fl ara = sae 
| Belle. | May.| Belle. |May. Belle. | May.) Belle. | May. Belle. | May. 
OU Ge | ESE eee 55 | 44 Ca a 67) 3.06/ 2.45 | 4.84 | 3.88 .28 22 
Linseed meal........| 04 | 04 .35.|  .35 513.) 19 2G. 4 2Btald ny OS th iOS 
| 
DOT MOB 6. 3:0: av oc 02} .02 DO Nei LGD O88) 608.) 1.80100 800 1 OF .07 
Wheat bran.......... PA et. 34 | 134 1A RS be PM ie) 2 ee .08 
POURCOOG 5 adicis one tsline s al abe 36 36 | 10 10 2.62 | 2.62 | .O1 01 
ORR ss Ase oy +4 83) .72|° 1.95 |1.81 | 3.48 | 2.87 | 9.95 | 8.99| 52] .46 
| | 


























In each period when ensilage was fed as a part of the ration, in 
comparison with corn fodder, we find that a larger amount was 
eaten of dry matter as ensilage, and there was a marked increase 
in weight, while with the corn fodder the gain was small in the 
first period with Belle, and in the second period there was a loss . 
of weight by May. When the two heifers were each offered the 
same amount of like food, May ate the less quantity, but made 
the greater gain. 

For the whole period of 105 days, Belle gained in weight 89 
pounds and May 86; or .85 pounds per day for Belle and 
.82 pounds for May. 
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SHEEP - FEEDING EXPERIMENT. 
For Fat anp For Lean Marat. 


The question of feeding for fat and for lean meat, which has 
been made prominent in this country by the recent experiments 
of Professors Sanborn, of Missouri, and Henry, of Wisconsin, is 
of such practical importance that a few experiments in this line 
have been carried out at this Station during the past year. 

For the purpose of our trial sheep were selected and the experi- 


ment was begun with four pens, two sheep to each pen. Two 


pens contained mature sheep for fattening, and lambs of good 
srowth were plaved in the other pens. The lots were made as 


uniform as possible, both as regards weight and general appear- . 


ance. 


The object in selecting both lambs and mature sheep was to 


find whether the mature animals would produce the same growth 
of lean meat, with a nitrogenous food, as young and growing 
animals, or whether this lean meat must be built up largely during 
the period of growth. After about six weeks feeding the sheep 
receiving a nitrogenous food sickened and died from the effect of 
too concentrated grain feed, thus destroying the part of our experi- 
ment with mature sheep, but the lambs continued to do well, 
although not fed. heavily with grain. The trial with the mature 
sheep will be repeated during the winter of 1888-9 in connection 
with others of a similar nature, substituting linseed meal for 
cottonseed meal. 

The feeding was carried out by Mr. Churchill according to my 
directions, his assistance making the trial possible. 


PLAN OF THE FEEDING. 


At the beginning of the experiment, January 4, the weight of 
the lambs in each pen was as follows: 


Ss bs. 
Diam 13). 34h bis ih date GA RBEE cereals ste be ie See 72 75 
AINA Te | Gh kPa od wns bs ua ouducriaims cal dee ane (ce Ws lc eee a 71 70 


At the close of the trial, May 15, their weights were as below: 
Pen 6, Pen 7, 
Ibs. Ibs. 


} W510) ola Me Anne Pe dill Nene RRO AIS A, RRC Ue. ue hs tla 85 91 
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The feed of these lambs was hay alike to both pens, and pen 6 
received from January 4 to February 7 four ounces per day of a 
mixture in equal bulks of wheat bran and cottonseed meal. Pen 
7 received four ounces per day of whole corn for the same period. 
From February 7 t6 May 15 the grain feed was increased to eight 
ounces per day and the hay feed increased from 3 pounds, to 3.5 
pounds per day for each pen. The actual amount of food con- 
sumed for the 132 days by each pen is shown by the accom- 
panying table: 


Pen 6, Pon qe 
lbs. lbs. 


HORE 5 aguas dae gS SI Sea er gar 425 407 
Sortoneeea meauvand wheat bran .. 0.60.56. 6 ewe cae es 58 e 
{al CT Ee ed gay cir Cs he 00 IN a a Le 58 


The hay fed was of mixed grasses, timothy, red top and red 
clover, and was in good condition. 

It will be seen from the above that these lambs were at no time 
fed heavily and only intended to make growth. At the close of this 
trial lamb No. 1 from each pen was killed and the lean and fat 
meat separated and weighed, the results of which are given below. 
Lamb No. 2 of each pen is to be kept at pasture during the sum- 
mer and put with others for a continuation. of the feeding trial 
another winter. 


TABLE SHOWING LivE WEIGHT AND GAIN DuRING FEEDING. 














Pen 6. en 7. 
Cottonseed | Whole corn, 
meal, grams. | grams. 
soothe wee UIE 2d Sie ea | aPee OU, 
PEO VOTE 11.0 tS RO UGLY Ai asic cay 9 t's aire n'y oF /0\s aes | sls wien Oe places 32659.2 | 34020.0 
Eimer L & Eh tel GEL ME tmae HAH ers) ohm valeiits fos acts epee ave ore wk ls ered ose 38646.7 41447 .7 
Bera REALE TO OUILG ab 08 sic on .0 ach.as:n 015.4 2b ip Wi!o afeles'n ne baie ww oie e's 5987.5 | 7427.7 
IDEA reach ba ee arses ROR Tee tt AME oie Wh Uys ng Gem eA Se Riau etos 45.3 56.2 
IPomeen Ole s AINONMLV Gwent yc ia cadc ops fecha aessbed ne cesses 18.3 21.8 
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In the following table are given the weights of the several parts 
of each sheep: | 




















Pen 6, Pen 7, 

grams. grams. 
Live weight 4) ¥ Giacepeis ho ve,s/isiwidl's (min ib lao teife ailenas oldtaceliwia to ityeus gah lelenele cele alerers 38646 .7 41447 ,7 
Net oY (6 Raper etal salcne 4 MAU CNOA tee MRE aH Re Ny: HVT dal SH ALN Or NR NGS Se 1417.5 1445.8 
Pai ANC WOOL uta cc eesccks uae teams dedewede keeka tan une enemas 5216.4 4677.7 
Divostive canal Aud Contents ¢ a. cc ease eae ene ree ents 11113 .2 12360.6 
Organs of respiration and circulation................00cee0 1133.9 1275.7 
Head and: toner: sree eee ie ON Oe ae ais ce Th ete ee ee ; 1483.0 1587.6 
CERCHER. Foss ee dual MEE ULSI ted dad Beau ee meres “f, 166961 19501.2 
DOS AD WOE RINE Veet x tude la sabe tee woe ee Se How ye eee 1586.6 599.1 











The greater loss in case of the sheep in pen 6 came mainly 
from a loss of water and partially masticated hay which ran from 
the mouth when the animal was hung up. Fully a quart was lost 
in this way and accounts for the large difference. 

In the following table we present the weights of some of the 
separate organs and parts, included in the previous table. 























| Pen 6, Pen 7, 

grams. grams, 
StONTACN ENO COMPONES Fei. cdlk «pater eh vicgmamalesielad aeneem eed 7021.5 7624.1 
IMPSSTINES ANU: GONTEDEG I a7 pines aun vehi deck Sue SRO ee nee 2636 .5 3090.1 
UG ETON 8 lari A et A OG PPP Ue gay <1 Uae Bian ate Wot Saar neal ABE Ses bere coe nyt ge 1263.0 1366.6 
IPS IV EL UO asa Gee soe aia aE sasatoreis it ince ataceis Suc toresairartittatc aittene aie gettceteeeeees 220.0 221.0 
ih OT Wey 9 0 Uy es Ab SAME be D OAR peur HEY APM a Au MEET, Re Te te me AEA SES doops of 57.0 | 53.0 
EO eviretns oh « ceca lpce ata Pees otk sw bate a eee cele wre ances oan ar 404.0 406.0 
vig Reni pani Ate NTRS NMA SR RmE CRT LPR RAMA Me oR! 371.0 436.0 
PROALT ONE Hak lis bik Apis he DORE Mad ans nk os Ft aol Toe oe abaae Pannen ae ee 146.0 150.0 
RTGS Sie cee cleo Ais CEOHAS Oe oi oie clans Rania SAG Ure cia ia ne RE ree ee 73.0 | 79.0 
WAY, LAG. sai anid teeta ne eg ava BA Gerace aeiacawatagencaas aren : 476.0 | 649.0 
COE Ho Bm: h rite vyTOMan papas caer RiraMaRL NET rn pret tun y aue Ba ot Mgmnt Re win cks 713.0 1100.0 
Diavhragm oor EP a a mA oe Maite etek 208 .0 158.0 
ES OVIMSED ca itis cio Resto is actin aia kate trees 5 anc a RES dee eo 3402.0 3628.8 
feild 8 a Ry pears nie Rae peer a ES nt ele NL Sur as UU AE CRA CE CRE Nia h 2494.8 | : 2735 .6 
BWV e hayes cv sicae ic Rupevds nya hate, dara teal tia chore res ete areas red ete ater a ce eee 2694.0 | 1970.3 
nN ESS gM E EL RA MGR Ear na Aaa see PARC B ES Bo 11773.2 | 10319. 4 
Cite til 2 nas MW 
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The total length of the alimentary canal was practically the 


same for both, or about 104 feet. 


The separation of parts and of fat and lean meat was wholly 


mechanical, and, 


ile 
as: comparable eee purpose. 


not strictly correct, yet the results are just 
There remained adhering to the 


lean meat bits of fat which could not be separated mechanically, 
and traces of lean were to be found in the fat meat. Especially 
is this last true in the case of the cottonseed meal fed lamb, for 
ramifying all through the body fat were fibers of lean, giving the 


whole a reddish appearance. 


In the following table are presented the proportion of fat and 
lean meat, together with the percentage relations: 





























Pen 6, Pen 7, 
grams. grams. 
NE VAULT nT meee tote tic at tie cic oketars Mate afcrsiarsic, pavehera cota biacch aaa aha ts 38646 .6 41447 .7 
CAPE ee ea EN eC Nag acta Pd mie aaa es Saals ce dnb ap Rk neasies | 16696.1 | 19501.2 
eNTR TERENCE GS ete a he icy aie Suh eS nisiae ciel Ow Sah esyien aS cis od ea.c8 9732.0 6463.8 
eee TELM MEO eM an cc lanton baie diana eb eins acy dat seis bog a aire 3 | 2041.2 3855.6 
PCR aL LIAM UI LOD cogeice slot asia dans Malas adie! s ewe ae Veress.c | hay es 59.6 
Per cent of fat meat to live weight.............cc.ccceceeeseees 5.2 92 
Merce or tab Meal CO CATCHES ce. aaa -iniecus secacsasene ces 12.2 | 19.8 
Per cent of lean meat to live weight.............-...esseeeees | 95.2. | 15.3 
Percent Of JOAN MOGAt TO CATCASS.. 00. wisi e sect eceecstacusees 58.3 | 33.1 














From the tables already presented we find that while lamb No. 
1, in pen 7, fed on corn meal, made a better gain than lamb 1, 
in pen 6, fed on cottonseed meal (although the total gain for each 
pen was the same — 21 pounds), yet the proportion of lean to fat 
was decidedly changed by the two methods of feeding. Whether 
with mature animals we should be able to so largely influence the 
nature of the gain in favor of the lean meat under economical 
feeding is an undetermined question. I am of the opinion from 
my observations on previous experiments that feeders who would 
secure the greatest possible proportion of lean meat to the fat 
should begin with the growing animals, and not with those of 
mature growth. | 
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ARTIFICIAL vs. ANIMAL DIGESTION. 


By means of artificial digestion of feeding-stuffs we can deter- 
mine the relative digestibility for the albuminoids of the several 
substances, and thus secure a measure of the digestibility of the 
fodder itself. That this artificial digestion corresponds with the 
actual results obtained with animals is not claimed, but that it 


comes quite close to those figures may be shown by actual trials 


in comparison of artificial and animal digestion. I have on four 
occasions, at the New York Agricultural Station, been able to 
test the value of artificial digestion along with animal digestion 
and the results were, in round numbers, as follows for the albumi- 
noids of the fodder : 


Pepsin Animal 
digestion. digestion 


Cornifodder eyes sane ete ec Sire 6 Be Seg aes ca 55 49 
Sopa vod don Fis His havc alah Sate ohare PRs stan s ot eee mee 75 70 
OPCHAEA-O rasa ays ili) kaa taty iy le ate lems Fh aveie 62 60 


Gorrmrmealicg ore ak a AM eel a re cor ee ean 64. 58 


We see by the above that the coefficients of digestibility obtained 
by artificial digestion for the albuminoids were invariably higher 
than the actual results secured with the animals. 

The digestibility of the albuminoids of corn meal, as found in 
the above trial, was much lower than has been given heretofore. 
In this case the digestibility of the meal was found with cows in 
a ration of corn meal and hay, the digestibility of the hay having 
been previously determined separately with the same animals and 
assumed to be the same in the ration as when fed alone. It should 
be borne in mind that the digestibility of corn meal as given, in 
most cases at least, has been made with hogs, animals very differ- 
ent in all respects from ruminants. With one exception, on a 
soft corn, I have never yet been able to obtain digestion coefficients 


for the albuminoids of corn meal as high as those given in the ° 


German tables or as found by Jordant in his trials with hogs. 
The results given in the previous table for corn meal by pepsin 
digestion stands in about the same relation to animal digestion as 
in the trials with other feeds. Whether the digestion coefficient 





*See American Chemical Journal, vol. VIII, No. 6. 
. + Report of Maine Agricultural Experiment Station. 
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for the albuminoids of corn meal as now used are too high 
for ruminants, or whether in the trial I have reported* the 
digestibility of the albuminoids of the orchard-grass hay was 
largely modified w compounded in a ration, remains to be 
determined by future investigation. That the digestibility was 
modified to some extent I believe to be true, but not to the extent 
necessary to bring the figures of corn meal up to those usually 
given, and why this single anomaly in artificial digestion ? 

Taking the result of American digestion experiments and the 
average of my own for pepsin digestion on similar foods, we 
have the following parallels: 











DIGESTION COEFFICIENT. 








Pepsin Animal 
digestion. digestion. 
RUM AEEGLET PEI IE Cr gis tea « Urea heel binmaiids eed ar actdnine adv 6% 52 44 
MOEA ty ca Cider a Seas sinek ewe ond atn avvintels ade s diblelalale eres slelsievsin.as 57 53 to 56 
CRMC Rr hes ta sclaw tla BES Le ss avin dasa ans elles sid pee pa TB EY Va aahiden werwets 
RSET RELL ON tt Silay wie? niche ihn’ ciate s ehahties cae Reh oat sinbides suede kes B4 49 to 52 














In the above, the averages given for both timothy and clover 
by pepsin digestion, are for twenty-four samples in full bloom. 
‘The variations in digestibility of the above were as follows: 


Timothy...... Ren ert Ae Mia bY. nL ei plavanet any Mf 44 to 66 
TOV ELAM tain eha ise oe a ete Abs sear eta Ca se Wg ph BS UO 6G 





Stutzer, Jordan and others have shown that the results obtained 
in animal digestion are below the actual amount digested by the 
animal, due to biliary products, mucous matter, etc. The amount 
of this error depends upon the richness in albuminoids of the 
food under examination. Stutzer thought that a portion of the 
albuminoids of feed-stuffs was indigestible and this he called 
nuclein. This can hardly be true of all such substances and care- 
ful redigestion leads us to think that in most fodders all of the ~ 





* Report of the Society for the Promotion of Agricultural Science, 1888. 
39 
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albuminoids may be finally digested. The following shows a few 
of our results from redigestion with pepsin : 








PER CENT ALBUMINOIDS DIGESTED. 














rst Second Third 
digestion. | digestion. | digestion. 
Nyt YS 2h Pol CMT ee aa AR fa Oa tae aR av ee aR Oa EUR ek fay it he 79 84 29 
PEM OGMVADaV ee se ees ist ecideue aane ae ae mecca 59 29 34 
WHGBUDEAD tao e cheats meh clot cee hacire Men ane nase eee ets q7 23 | 11 











I can not say to what extent the digestibility might have been 
carried had the undigested residue been dried, reground and 
repeatedly digested, but each time to the third digestion showed 
a portion of the remaining albuminoids in each case to be digested. 

Stutzer, Jordan, Kellner, Pfeiffer and others have concluded 
from their investigations that by subjecting the feeces to artificial | 
digestion and taking the remaining portion as the undigested 
residue we have the digested portion of the food. There is no 
proof, so far as I am aware, to show that pepsin digestion of the 
feeces does not digest a portion of the food which was undigested 
by the animal. That it does do this seems probable from the fact 
that redigesting the feeces a second time gave another portion 
digested, as is shown below: 





PER CENT DIGESTED. 











No. 1. No. 2. 
BUTS HAIR ESLION isd oc Polen ck Rotate ees NEEL ee cle ean te ae en eee a 18.13 Do 1310 


Hecond digestions! ss us7a Ta, Cee. A us Sh ee ae 8.36 7.18 








If we assume that the amount actually digested by the cow is 
the apparent amount digested plus that portion of the feces 
digested by a pepsin solution, then instead of the digestion coeffi- 
cient for the albuminoids of orchard-grass hay being 60 per cent, 
it is nearly 68 per cent, or, if we take the amount redigested, it will 
be considerably increased over the last figures. 

In the light of our present data we conclude: 

1. That pepsin digestion furnishes us a reliable means of deter- 
mining the digestibility of the albuminoids of our feeding stuffs, 
thus serving as a criterion of the digestibility of the fodder itself. 
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2. That the coefficients of digestibility for all foods, as usually 
calculated from animal digestion, are too low. 

3. That the coefficient of digestibility for the albuminoids of 
corn meal seems to be too high for ruminants. 

4, That in many of our feeding stuffs all of the albuminoids 
seem to be in a digestible form. 

5. That the digestion of the faeces by a pepsin solution may, and 
probably does, in many cases digest a portion of the food which 
was undigested by the animal; that is, if we add to the results 
secured with the animal, the amount digested from the feces by a 
pepsin solution, the coefficient of digestibility will be too high. 


FERTILIZERS. 


During the past year a much larger number of fertilizers have 
been received for analysis at the Station than in any previous 
year. Atleast one sample has been analyzed of such brands as 
have been sent in accordance with the instructions furnished by 
the Station for sampling and shipping, and the results reported to 
the interested parties. The Station valuation for these fertilizers, 
as based on the chemical analysis, has not been computed in the 
following table, but below is given the schedule of prices for the 
several fertilizing ingredients as adopted by the experiment 
stations of Connecticut and other eastern States : 


ScHEDULE oF TRADE VALUES ADOPTED BY THE STATION FOR 1888. 


Cents 

per pound. 

carp Ole MieeInInOUTa SAILS. 10 ss Gielce eas teak cde ae wets selene eae 174 
Renee ITRIIRL ALCS ay os cy ci pate ets tae ais asp alone se cial peer eeemene eee oe 16 

Organic nitrogen in dried and fine ground fish, meat, blood, 

castor pomace and cottonseed meal.............-..0--00- 164 

Organic nitrogen in fine-ground bone and tankage............ 164 
Organic nitrogen in fine medium bone and tankage........... 13 

Organic nitrogen in medium bone and tankage............... 104 

Organic nitrogen in coarser bone and tankage................ 84 
Organic nitrogen in horn shavings, hair and coarse fish scrap.. 8 
Phosphoric acid, soluble in water...... Bik Weert ae ce bl a Angtnd 8 
Phosphoric acid, soluble in ammonium citrate................ 8 
Phosphoric acid in dry ground fish, fine bone and tankage...... 7 
Phosphoric acid in fine medium bone and tankage............ 6 


Phosphoric acid in medium bone and tankage................ 5 
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Cents 
per pound. 

Phosphoric acid in coarser bone and tankage................ + 

Phosphoric acid in fine-ground rock phosphate........ i enna oll 4 

Potash as high-grade sulphate, and in forms free from muriates 

(ori ehiloridds) Ts yc aveavaaietets altel akiatans Meertien ee ae id BSy0l ty Sete LOR 
Potash/ad- kainite 02). ees. 's's vse ae ere in et Waele ieee 
Potash ins tira te ae liars sieved «pinta ape tie nopeWeisitoashts mont Gcabehener aeaneL 








The names of the manufacturers, also the name and address of 
parties sending the fertilizers for analysis, are given in the first 
table. In the second table are given the analyses for the several 
fertilizers. | 

For the correctness of the sampling in those fertilizers sent to 
the Station for analysis we can not vouch, but wherever there has 


been any apparent failure to follow the instructions furnished by — 


the Station the fertilizers were not analyzed. 





Sent for | 


Address. analysis by 


is 

Ha 

Ss b> MANUFACTURER. Address. 
Bo 

e+ 


— | | Ss sOWK81oN—— — ——— — — — ——— | 


2259 | Farmers’ Fertilizer Co... 


2456 | Farmers’ Fertilizer Co.... 





Syracuse, N. ¥ 


Warren Baker... 


9293 | Farmers’ Fertilizer Co....| Syracuse. N. Y..... George G.French| Mexico, N. Y. 
2294 | P. White & Son............| Barren Island,N.Y.| T. W. Powell..... Flushing, N. Y. 
2296 | Amos & Tobin............. Baldwinsville, N.Y.| Jacob Amos..... Baldw’sville, N.Y. 
9303 | Hallock & Duryre......... Mattituck, N. Y....| G. E. Aldrich ....; Riverhead, N. Y. 
0304 | E. Frank Coo v..e..eeeseee Burling Slip, N. Y.| G. E. Aldrich ....| Riverhead, N. Y. 
2305 | George H. Randall........} Brooklyn, N. Y..... G. E. Aldrich ....| Riverhead, N. Y. 
QSOE WI LIOBUGL POR has coe ses een Newark, N. J.......| G. E. Aldrich ....| Riverhead, N. Y. 
2307 | Bowker Fertilizer Co...... New York, N. Y....| G. E. Aldrich ....| Riverhead, N. Y. 
2308 | George W. Miles .......... Milford, Conn...... S. B. Fanning....| Jamesport, N. Y. 
2800 |) Read & COs vssnie sii oideele ad Hart Lot, N:. Ys... Station ss csomes 

2310 | New Process Fertilizer Co.| Hart Lot, N. Y..... Station..... PPR 

2311 | New Process Fertilizer Co.} Hart Lot, N. Y..... StAtion..5... beau. 

9820') Head Gio 0 6us cece oh ae a Hart. Lot,.NuiW DtAtlon....'ssvcseae 

2328 | New Process Fertilizer Co.| Hart Lot, N. Y..... StAtiOn .as tees se , 
2330 | Bowker Fertilizer Co..... New York, N. Y....| Station........... 

2321 | Pacific Guano Co.......... New York, N. ¥..../\Station..2../.... 

2449 | Stearns Fertilizer Co..... New York, N. Y....| A. H. Tuthill ....| Jamesport, N, Y. 
2450 | Orient Guano N. F. C. Co.| New York, N. Y... | A. H. Tuthill ....; Jamesport, N. Y. 
2451 | Bradley & Co..... wae eda Boston, Mass...... A. H. Tuthill ....| Jamesport, N. Y. 
2452 | Stearns Fertilizer Co......] New York, N. Y....| A. H. Tuthill ....| Jamesport, N. Y. 


Marcellus, N. Y. 


——— 
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PHOSPHATES. 

No. 2322. Sampled from a lot of Thomas Scoria received for 
trial at the Station.— 

No. 2314. Sampled from a lot of bone black, purchased of Mapes 
Formula and Peruvian Guano Co., New York. 

No. 2323. Ground South Carolina Rock, from Mapes Formula 
and Peruvian Guano Co., New York. 

No. 2312. Dissolved South Carolina Rock, from Mapes Formula 
and Peruvian Guano Co., New York. 








Number. 
“2322 2314 2323 ° © 2312 
Phosphoric acid : 
BREE LLG ERS) terete, tein crepe el.v c's ys 9 e S2 0. 14.94 11.67 
PAVOTEREOC ECO pros Oe Ieee 4.93 1.15 2.73 
PTE LUO EG ERM Se Sey, Sheil ie Oe 2.38 
dC 8 9 Sak AVERT GE SA RAR a A 12.15 16.09 26.39 16.78 














A sample of fertilizer was analyzed for Daniel Batchelor, of 
Utica, the history of which is not known, but the results were as 
follows : 


Per cent. 
PMELE OD GIL thee Sire aisle pela 5, s/h ahs het Like SA ng Ae 3.05 
Phosphoric acid : 

ee hert ine eben totes veiage eB sellol tis we had a pHinlhyy a a guleah 7.41 
EOC A hE) eae ba ens of ecnts insite a liebe ls usin tanelnterh ik! aceie 5.90 
MF LG eC ye tal aig lnid atom aie * 55 fol ay on ve Mieimi's os ae .80 

CEA A bea ee ie gos TIRE as deal i Aamo gS lf aR 14.11 

Pe UeeeMmEN emis aia felere g aiarin'e ste's) Bia'se s Weer w tie sid sida aes sw shores Gis 1.65 


Woop ASHES. 

No. 2288. Sample received from G. H. Taylor, Chatham, N. Y. 
Said to be Canada hard wood ashes. 

No. 2292. Received from F. H. Giddings, Baldwinsville, N. Y. 

No. 2434. A sample of ashes received from L. M. Smith, Elmira, 
N. Y. 
_ No. 2473. Ashes from acid works at Binghamton, N. Y. Sent 
by J. E. Rogers. : 


Number. 
2288 2292 2434 2473 
PTE OP AGS ROL URLs CP pi vorbiale wal ard ule ialhinytile lanai al 74 148 1.48 1.40 


POPS ets Ci eclilo dh voy Leleraig a one ROME hae 5.16 8.81 6.95 5.55 
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~ sample No. 2288 is rather low in potash and much below the 
average for phosphoric acid. Nos. 2292 and 2434 are very good 
unleached Canada ashes. 

I believe it plainly the duty of our State to enact a fertilizer 
control law to protect the farmers against imposition on the part 
of those few unscrupulous dealers who now and then put upon 
the markets fertilizers which fall below the guarantee. The cost 
of the enforcement of such a law would be many times saved to 
the farmers. It would drive from the market spurious goods and 
raise the standard of those offered for sale. Such a law would 
revert to the benefit of the honest manufacturers and would receive 
their cordial support. 

During the past year, in the case of two manufacturers at least, 
their fertilizers have been found considerably below what they 
should be, but one of them offers an explanation for their goods 
being below the guarantee, although the farmers were the parties 
to suffer by the lack of proper care. How extensive the sale of 
inferior goods is throughout the State I can not’ say, as only a 
few fertilizers are analyzed, and there is no record made of the 
sales in the State. One sample of so-called “ corn fertilizer,” sent 
by parties outside of the State, contained neither nitrogen, phos- 
phoric acid nor potash in any appreciable quantities. Whether 
this product is being offered for sale I am not informed, but its 
worthlessness as a fertilizer is at once apparent. 

We have been repeatedly asked by farmers and farmers’ clubs 
to analyze fertilizers for them that they might feel sure they were 
not being defrauded, they offering to bear the necessary expense 
of analysis, or, if we could not do the work, to name some reliable 
chemist who would. This should not be, for the State can do this 
work at a nominal cost. So far as possible we have complied with 
the request without charge to the parties, but we have neither the 
means, laboratory facilities nor force for meeting this urgent and 
fast-growing demand on the part of the farmers, and have been 
obliged to refuse many of their requests, as precedence, with our 
limited quarters, must be given to regular Station work. 
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AMOUNT AND ANALYSIS OF DRAINAGE FROM EACH J[IYSIMETER 
FoR 1888. 


LYSIMETER No. 1—Sop. 


PARTS PER MILLION. 























i 3 

- © a : aa | S 

Bes ava sk tease aot ee 

Sac wtiarey be Srolna s/h Wie g 

CeO Packs Sao gre ean Meo = = 
SATUALY a css sich des epistles dein a aides ao.8 0.776 | O 0 0 0 0 0 
MOULUALY, vim soaks Shak ase ges salah fcr 21044 bh O 0 0 0 0 0 
MERTEN ye vce totes EEG ARR ee AS Hras1. i" 0 0 0 |0 3k 0 
April ...../. 1s PES a ae ees 3.090 | 1.77 146 7.5 182 | 23.10 | 23.282 
MWe. ¢ SORE hess oe Be eee. «eke 2.790 | 0 0 0 |0 0 0 
SS Ue a Go | AN Ae A 8.88 | 0 0 0 |0 0 0 
At got Pape PARE R ehic'y 3 v4: siy ain-e'c'w a erates 0.99 0 0 0 0 0 0 
PU UBE was cae ee sie Same Me ect eee 4,02 | 0 0 0 |0 0 0 
FUMIDOUENOL cacets as tuisevas ceuayeckuas 27s 1.53 | 1,740 10 trey 0 0 
Fy AEC el 0 ode Oe Lal wamios 3.46 0 0 | 0 0 0 0 

LYSIMETER No. 2— BARE Sort. 
AES ln ie hy ae Ra eRe ne SPO 0.776 | 0.155 451 5 .0689 | 39.488 | 35.557 
February es Nae aos Lee ta das Cae 1.041 | 0 0 0 0 0 0 
MARE ONT wip tt oa a! he Was 5'¥ yi siaitre ean eipheraierai nes 1.431 | 0 0 0 0 0. 0 
PAPE TEaMe rie eesti a sb ance sed ee side ba of 3.090 | 1.15 690 5 -1488 | 91.090 | 91.289 
SUL Eee ete sree uderp alsa’ Sls 6 Vigaioa’satte 2.790 | 0 0 0 0 0 0 
POLES Meee Sa EAT ae Ac st Pryce spew tace 3.88 .90 800 sua bat) 88.234 | 88.234 
OU Vesrencme ne eae TN acl d Meech stats ite 0.99 | 0 0 0 |0 0: 0 
Vale yea 17) Neaeiet AR a aes. 4.02 .93 868 5 .0451 | 86.36 | 86.4051. 
BELO DOCS ire sit cel Ch sok uses rcs 2.78 555 668 | 10 | 0 78.461 | 78.461 
DGRODOI sy aero cook sas Se doe and cues 3.46 | 1.06 744 BP 0 69.29 | 60.290 
LYSIMETER No. 3— CULTIVATED SorIL. 

A has cia? at ERT tee en 0.776 | 0.168 | 275 | 4 tr. | tr. tr. 
OREEEAY'Y Wouae ass sees ase as var cee oy 1.041 | 0 0 0 0 0 0 
PEAY D homage ctu ns see ah bas Acsu 1 0 0 |0 0 0 
UE EUMIG: aie Tica vale Veta du wecs anu’ 3.090 | 0.610 426 5 .1583 | 61.350 | 61.5083 
RL Ve ti aisule bl weatnae wide sieges 2.790 | 0 OF. 9 0 0 0 
SUNG ess m eee een ahaa wn eneehle} 8.88 |: 1.15 624 5 tr. | 83.016 | 83.016 
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AMOUNT AND ANALYSIS OF DRAINAGE — (Continued). 
LYSIMETER No. 3— CULTIVATED Sort. 








PARTS PER MILLION. 

















2 

top) aa ° . . 

oO wm 

Bae Bats beck co 

o onl a a ne ap 

a i cS DA bow = g 

ai Ty oO q a5 = 

S a ow 4 OL oS of 

a E is) 7 2) 2) 3 

A! 3 clo] cS hy i 8 

3 a ir) ira 4 a= iS) 

a A wD oO Zz A a 
aS ered tinnat soe eivdicles suiishistns tases 0.99 0 0 0 0 0 0 
AUIRTESE Raw seem ok cach tats be cues ieee 4.02 .98 682 4 .0876 | 49.16 | 49.2476 
BOBLOI DOL ay iace poe > see Pana haede eee 2°73 81 586 5 .1018 | 51.464 | 51.5658 

4 


OGCLGDGIe i. oe mec ree ee Cae eeaeee 





tr. | 34.02 | 34.0200 








Monthly rainfall and drainage in tons per acre from each 
lysimeter, with the loss of nitrogen in pounds per acre for 1888. 








Loss oF NITROGEN, POUNDS 
DRAINAGE, TONS PER ACRE. pened yet 
Hernia lh ee ees ene alae see Oy nema eer 
tons per 
acre. Wold No. 2, No. 3, 
. bare |cultivat-| No.1. No. 2. No. 3. 





sod. soil. | ed soil, 

SADUATY: Piles elie Wewsie's 87.85 0 17.55 17-39 0 1.25 tr. 
PEUIGALY). cc desde see's a 117.86 0 0 0 0 0 0 
March a4. .94¢ Gets aeoeet 162.01 0 0 0 0 0 0 
April ah be levesus tv ukeden 349.84 200.39 130.20 69.07 9.33 23.76 8.50 
MAU Ne Pisa ty aa tuale sin 315.88 0 0 0 0 ee 0 
SITIO hese osuki ie sade ...| 439.28 0 101.89 130.20 0 16.96 12.82 
oD TLL Su Glow aieie Ueip ack eed 112.08 0 0 0 0 0 0 
AUOUBL Siok Dee Leese 455.14 0 105.29 110.95 0 18.19 20.93 
September............. 309.08 173.22 62.83 91.70 0 9.86 9.45 
October iii. ges 55s-.+ 5) | 892.73 0 120.02 189.17 0 15.12 12.86 





On the first of each month samples of water were collected from 
Castle brook, which crosses the Station farm, and also from the 
outlet of the main drain from the experimental plats. The solids, 
chlorine, free ammonia and nitrates were determined in these 
waters, furnishing us some indication of the fertilizing matters 
which are being removed from the soil. 
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ANALYSIS OF DRAIN AND Brook WATER. 


Parts PER MILLION. 

















DRAIN WATER. BROOK WATER. 
SAMPLE TAKEN THE FIRST at a om om 
OF EACH MONTH. ' © og 3 : © of So 
© ag do © ag do 
4 q Lo oe q D6 or 
mn = of on & wb ye on F] on s 
zc 3 ‘se cera i S Sy ES, 
BEAR We al) eee fs lh aes & 
mM So Zi Zi op) 2) Zi ZA 
LOS SS TE es OP ae Rr 2S eee a 372 | 6 .0823 0 |, 352 6 | .0860 0 
UPL oc: ta ee IN SM A ER GS ST 316 | 12 362 0 288 3 tr 0 
April. ....5< Seek ORY AREA mt) ace eS 360 | 13 tr tr 222 4} ,1192 tr 
1 ast bam ath cet aE Heed (Mole? 378 | 6 tr | 40.790 | 270 5 | 0844 tr 
RATING ORT CM Te tL ee eu ceca clas 378 | 7.5 tr tr 290 5 | 1321 0 
SULA High UE dk cg alee IER da CE RS Rae 402 | 12 .1383 | 44.315 | 336 10 tr tr 
Ae Uste. rhe Nowa ees RG he Boe eS bx 0| Oo 0 0 330 15 tr 0 
HEDLOLI DOL 2s oe ew ag bday a 62a sews ele 0! 0 0 0 * 280 10 | .0784 0 
GQetO DOTA tat ite a kdsien s Sadly aoe os cadee 428 | 20 853 0 302 10 | .108 0 
INO Vet OI tere scutes stciuaies stissereee ss 392 | 12 .0517 tr 310 6 .0632 0 

















REPORT OF FARM SUPERINTENDENT. 


The time of the farm superintendent has been largely occupied 
in permanent improvements of the water supply, also on drains 
and water pipes on the Station grounds, feeding experiments, and 
in superintending the labor on the Station farm. Much time has 
also been devoted to the new barn. 

Some improvements on the farm have been the breaking up and 
cultivation of the area south of the plats lying between Castle — 
street and Castle brook. A crop of corn has been taken off which 
will make a fair return for the labor expended and leave the land 
in much better condition than before. 

A new waterway has been constructed across the farm by 
cooperation with the Van Dusen Nursery Company. This gives’ 
them a natural outlet for their lowland waters, and it is hoped will, 
with a little embankment on the west side of the old Preémption 
road, prevent the unsightly gullying of one of the Station’s fields 
by flood water. This main also gives an outlet for the drainage of 
the southwest corner of the farm. There are about 800 feet of this 
main ditch laid on the west side of the farm. Its eastern terminus 
is in the open ditch and run, extending to Castle brook, south of 
the tenement-houses. Eventually it should all be laid with tile . 
and closed up. At present, however, it is impracticable, owing to 
a row of elm trees, the roots of which in their search for water 
would soon choke up the tiles and render them useless. A small 
willow patch has been cleared up and returned to cultivation. 


Som AND RoraTion oF Crops. 

The heavy clay soil which constitutes the main part of the farm 
is capable of producing fair average crops under favorable con- | 
ditions. It is proposed to increase the fertility by a rotation of 
crops, with at least one application of manure from the stables 


—s- 





*¥F, KE. Emery. 
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(with corn crop) in each course. This may be supplemented by a 
top-dressing or application of commercial fertilizers to one or 
more of the other crops as may be deemed expedient. 

The course of rotation started is: 

1. Corn on turf. 

2. Forage, consisting of corn and sorghum and other green crops 
_ for soiling and ensilage, and roots. 

3. Grain crop with seeding for grass. 

4, Hay for two years. 

The accompanying tabular cetectent of crops produced and 
those proposed for next season will convey a clearer idea of the 
rotation than a written description. 
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This plan provides for no money crop to be sold from the farm, 
but is adapted to make a more finished product from the stable 
the source of income. This seems to be the true course for a 
large class of our farmers. A point which may be graphically 
illustrated by a diagram * showing at a glance a comparison of the 
fertilizing elements (nitrogen, phosphoric acid and potash) removed 
from the farm in one ton of each kind of produce named. The 
average price of each is given in the table, with the value of the 
fertilizing elements, as well as what is left after subtracting fertil- 
izing value removed. The remainder represents cost of seed, 
interest, taxes, labor, and last of all, profits. 


* Authorities consulted in making up the table from which the diagram 
was constructed were: 
Warrington’s Chemistry of the Farm. 
Ladd: N. Y. Agricultural Experiment Station Reports and Bulletin 
14, new series. 
Koenig’s Food Tables. 
Watt’s Chemical Dictionary. 
Wolf's Tables, K 
Johnson’s How Crops Grow, Eng. ed. 
The prices at which the fertilizing elements have been calculated are: 
17 cents per pound for nitrogen. 
6 os tf 43 phosphoric acid. 
4.5 “ * ‘ potash. 
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Comharative Value of Farm Products. 


| a7 Wheat Straw. 
kxblan ation. 
a Oat Straw. 
Proceeds of One Tom Black and White, — 
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Tt will be seen by the table and Diagram 1 that the amount of 
fertilizing matter in one ton of milk is a little less than in either 
one ton of wheat straw or potatoes, while by Diagram 2 and the 
table the market value of the fertilizing matter in milk is greater 
than that of either potatoes or wheat straw. This is due to the 
greater amount of nitrogen, the most costly of fertilizers, and of 
which potatoes contain less than either wheat straw or milk. 
Carrying this comparison further, and assuming 20 bushels of 
wheat or 100 bushels of potatoes to be the product of one acre, 
and that the yield of grain to straw is as 100 to 112.5, the net 
income (minus value of séed) from one acre of wheat becomes 
$18.38, while that of one acre of potatoes is $71.34. Deduct for 2 
bushels seed wheat $3, and for 24 bushels of potatoes $18, and the 
comparative net income becomes $15.38 and $53.34, respectively. 

Similar comparisons can and should be made with other articles. 

Tf these prices vary much from those of any particular locality, 
it will only be necessary to add to or subtract from the net income 
an amount equal to the variation, in order to adapt the method 
and settle on a comparatively profitable crop. 

The average market price, with two exceptions, wheat straw and 
milk, is the mean of market reports taken from the first issue of 
the Cultivator and Country Gentleman for each month of 1888. 
Wheat straw was only quoted a few times, and then at the price 
given, and the price of milk was fixed at 1 cent per pound or 2+ 
cents per quart. 

In the refined animal product, while the percentage of fertiliz- 
ing elements lost in a given weight sold is greater than in an equal 
weight of the field crops, yet this animal produce contains but a 
small percentage of the fertilizing value of the coarser crops from 
which it was derived. The greater part is left behind, while the 
ratio of net income has increased so much that the field crop can 
be paid for and used as animal food, leaving a handsome margin 
for profit, where the bulkier crop could not repay cost of handling 
in shipment to consumers. Such articles should be consumed as 
near the spot where produced as possible, because of the small 
margin above the fertilizing value received for them, and every 
farmer should study to change all the products of his farm and 
labor from the coarse, bulky forms, from which little can be real- 
ized on the market, to a fertilizing material and a more finished 
product, which yields a better return. 

Al 
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Crops or .1888. 

The crops produced on the Station farm the past season have 
been weighed in almost all cases since the large scales were set 
up. Where estimations are given the yield is calculated from 
average weights taken on considerable areas of crop. For instance, 
on field EK the weights on the 23 acres of experiment plats serve 
as the average on which to compute the yield for 12.4 acres. Two 
acres on the plats were estimated at the average yield of 1} acre, 
which was weighed. 

Oats and roots were all weighed, but oat straw was computed 
from the average of pounds of straw in per cent of total crop drom 
the experiment with oats. Part of the hay was drawn in before 
the scales were set; hence about one-fourth was estimated from 
other weights. Corn grown for silage on 4.4 acres is computed on 

# acre cut into silo. 

All the figures on which estimations have been made are marked 

(Est.) in the following table : 


CROPS Propucep IN 1888. 


_ — —d 


























KIND. ed Amount produced. roe ae 
MEAD OU a ale oN Eph Shree wie datvaca an ae Mae $3,607 170 tome Vien sea sorenanteees 2+ tons. 
MARL CU ed bli Wid ees oneal nen kes .516 | 1534 bushels ...............| 30 bushels. 
PA TIAY DEW os 2 ahi cooaetsielete bike aad .50 | (Est.) included above... ib Beier 
Barley, oats and peas.............. 2:95:( 4/418 DUSHSIS (ks Sener ay ees? 
Straw of barley, oats and peas... 9.96 - | (Hist.) 3 tomes... sic s.aneeus | 2 ee bOms 
fia eV a SR Sg a laae Cantey «ates 14,00 | 729 Dushelsi.c sic. cee es 52 bushels. 
MPGE LCA fi cunts aey ole ueitvic asict wai & 14.00 | (Hgt.) 16 tond.iss.ctscceeces 1+ ton. 
feld 3%: 58.1 bushels. 
Merchantable corn ..............-. 14.4 |(Est.) 750* bush.. 
plats ....| 51.6 bushels. 
fleld..... | 292.6 lbs. 
Bolt corn..-.....5.. iP Aa ec 14.4 (Est.) 4,824 1bs.| 
: plats ....| 598. lbs. 
BOT OL os Fy fice kts eeaeae eves ta 14.4 | (Est.) 64,683 lbs.........006 4584. lbs. 
Maize fodder, green, Sept.11..... 4.4 (Tist.) 55.72 tons. ssaiesesse 12.66 tons. 
#orgum fodder, green.........e.6. .88,4), 6,518 LDB ivasie» (aaaon ee were 10 tons, nearly. 
DUSEZOPOGGOR) ie akin oe < cechlenenerad J416)3| 712 006 LDS ildecsademune ene cee os 14.4 tons. 
UY OOCS Malet winks ose hone bat seo pint | 196 DUBDElS, wi cicekiaw denon eePiuneeeereese mop ‘a 
Turnips..... Mau a Me ebic wevias we Rute uts 206 bushels .........s.seee> Me aehe s Vacs se eee 
SALE OT DOCS acces ins's ow cbs de ewan cen ,80-,1'480 bushels . .ssceesene er 537.5 bushels, 











* Counting the full crop as equal to the portions weighed would make 
the total 823 bushels, but in consideration of poor knolls and the ridge 
along the bank of Castle brook, it seems safe to drop the estimate to the 
figure given. The stover is reduced proportionally. 
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This table includes hay from the orchard and 2} acres of corn 
and fodder on the plats; other plat crops, apples and garden 
crops are not included. 

The corn on plats and main cornfield was cut and shocked 
between September 20 and 24. A small, irregular field planted 
June 6 was left until October and was cut up just in season to 
escape the heavy frost of the 10th. This corn had been slightly 
frosted, but is believed to have gained more than enough in 
maturity to offset the slight damage to stover from the frost. 

The only dry month was July, and the drought came on in 
season to catch the potato crop, which suffered also from the 
depredations of the Colorado beetle and the cucumber flea 
beetle. | 

The late summer and early fall was so cloudy and wet that late 
crops were slow in coming to maturity, while great difficulty was 
experienced in securing them owing to the dull weather. Of all 
crops the hay crop was most favored; the cool, wet weather in 
spring fostered the growth of grass, while the dry weather later 
served well for its harvest in good condition. 


ForRAGE CROPS. 
Zea mays, Indian Corn, Maize. 


This is our standard forage crop. It is better known and more 
widely cultivated than any other. The variety grown especially 
for forage this year on the farm.and plats is known as the B. & W., 
from Burrell & Whitman, of Little Falls, N. Y., who have introduced 
it from the south, where the seed is produced. 

The method of planting was as follows: A good seed bed was 
prepared. All the tubes of the eight-tubed Empire State Seed 
Drill except two were closed. These two were the second from 
each end, or the second and seventh from one end. The drill was 
then set to sow two bushels per acre, but actually delivered con- 
siderable less, about twelve quarts from the two tubes, but this 
was rather too much seed, as the stalks were too thick for all to 
set ears. Most of that on the plats produced ears and reached 
the milk stage of growth. That in the field did not develop so 
evenly, and comparatively few ears were in the milk stage when 
the corn was cut. 
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On September 11, the date of filling the west haif of the silo, 
the area cut for silage yielded at the rate of 122 tons per acre. 
The rows cut were alternate by twos or threes, with others left for 
filling the other half of the silo later. On the 28th, seventeen days 
later, the other alternate rows were cut and yielded at the rate of 
121 tons per acre. Ii the weight of corn on each set of alternate 
rows had been equal on the earlier date, there was a loss of 300 
pounds per acre in the seventeen days. 

A sample from each set of alternate rows was taken at the time 
of cutting by the chemist, Mr. Ladd, to whom the reader is referred 
for further information on this point. 

On the lower A plats the corn was 11 to 13 feet tall, with thick, 
juicy stalks and very leafy. The greater part of this crop bore 


large ears, much of which was far enough towards ripening to — 


begin to dent. These plats were cut October 9, and yielded at 
the rate of 14.4 tons per acre. 


SILOS AND SILAGE. 


The silos were filled as rapidly as possible with the Improved 
Baldwin’s American Feed Cutter, run to its fullest capacity, so 
that the silos were filled on the second day. The plank covering 
was laid on without weights. 

The corn was drawn from the field and weighed as fast as cut. 
This was done to determine the amount of fresh corn required per 
cubic foot of silage as put into thesilo. The following table gives 
the cubic content of silos 14 feet 25 inches deep, weight of corn 
required to fill, and weight per cubic foot: 



































‘ W’t fresh corn 
Cubic feet. i Ipteeioesh pe per cubic foot, 
pounds. - 
West half, filled September 11-12............. 194 20,552 25.9 
East half, filled September 28-29.............. 771 19,786 25.7 











The last’ filled silo contained a bag of sorghum, the weight of 
which was added into above. 

In filling the silo one man was kept constantly employed level- 
ing and treading. As above stated there were no weights save 
the loose plank cover. On the fifteenth, after the silo had been 
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filled 25 days, its contents had settled together 33 inches ; so now, 
provided not over 40 pounds of water had evaporated, the silage 
should weigh 32 pounds per cubic foot. The weather in the 
meantime was mild, the mean temperature for each day having 
been: 11th, 65.1° F.; 12th, 67.8° F.; 13th, 53.8° F.; 14th, 57.6° F.; 
mean for four days, 61.1° F. 

On the 17th the silo had settled 40 inches. The settling had 
practically ceased the first week, as on October 5 the total 
was 45 inches, while the later filled silo had only settled 27 
inches on that date. By the 9th it had only settled 32 inches, 
when it was refilled with,sorghum. This difference of compact- 
ing together between the two halves of the same silo must be due | 
to the low temperature which prevailed at the time of and imme- 
diately following the filling of the second half of the silo, pre- 
venting the proper amount of fermentation from taking place. 
The mean temperature for this period to October 9 was : 


hoy Sha Sol OLE Sa Sl i May a PO ae ALA Se rane 45.7°F. 
RSE COT SULE AU eS ON ic rr We Wiighs ela Aiea e ls ae oe alee e cay shalatg 42.6 
September’ 80); 6.006 sh. e. Hee aesc eRSe Le casey GRea Renee ae 43.6 
October VR ae ee har Ae Aye eek CN Phd ahe bts Bid Ahh gets 48.3 

October JEON Ata eee, one err eis ER NOR uh delta nite 40. 

October DEED NAY desta s (Miva ere SONA AU A Aye a OR NR a 37.2 
October i EN, bis ys ba ab a Or MeN as, Sark, wea tala) << aba 43.4 
October Pt SOR REE RD SE EGR PESOS neta SCG CACO | eee sts ea! 
October oot Ny dite pita ae Ani At Geis SS RUD NYAS yey hV pe gui 46.5 
October en A TBS RIO Vises! Saran (sts aoa se fw ROMEO) ree EA 46.2 
“Clotihelgin’ ‘cake hile ula lies abe at Rt aa ae ie ct ADA i ae DS 
489 .0 

PEN LOA VEIETOVAGUL Gta silyl watt Sweaty s Ware goals Ug etety ah es 44 .5° FB, 








The temperature of the silage must be very near the mean 
temperature of the days on which it was handled and the latter 
_ long period was required to heat the silage up to a point at which 
the change was equal to what had been reached in et more than 
two days in the first filled silo. 


Difference of mean temperature of the two periods......... 16.6° F. 
Difference of mean temperature of first two days.......... 22.3° 
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That is, two days after filling at the higher temperature 
produced the same amount of. settling as nine days at the lower 
temperature. This shows something of the influence of tempera- 
ture in hastening or retarding the changes which take place in the 
silo. 

OvutT-Door SILos. 

In 1887 the first out-door silo in this country was made here at 
the instance of Mr. James Wood, of Mt. Kisco, N. Y., who also 
furnished a set of the levers such as are used in England for com- 
pressing the same. An account of that first silo was published in 
the Station Report for 1887, page 73. A further account of it is 
also contained in the following statement to Mr. Wood after the 
silo was examined and completely removed : 

“The ensilage stacked in the open air in the summer of 1887 
was first opened by Mr. Plumb, September 30, and its condition at 
that time is fully described in the Sixth Annual Report, 
pp 73-75. 

“February 7 an examination of the remaining portion of the 
stack was made. The dimensions at this time being (to the cut por- 
tion) 14 x 8.5 feet by 2.5 in depth. The first foot at the top and 
about seven inches at the bottom was badly decayed, much of it 
being rotten, while the inner portion was in a condition to be 
eaten by the animals, although more or less moldy in places, 
The temperature of the interior of the stack was 108° F. The 
experiment can not be said to have been a success, but being 
opened as it was in the fall and left without further compression, 
together with the small size of the stack, were all against success. 
I have seen-ensilage fed from ordinary silos in worse condition 
than was the interior of this stack, and had it been of two or three 
times the height of this one and put up in better condition (for. 
as stated by Mr. Plumb, the timbers proved to be too light to 
admit of proper compression) I have no doubt but what the 
experiment would have been a success. . 

“The apparatus for building an open air silo was received too 
late in the summer to permit of planting out special crops for the 
experiment, and only such forage crops as were available could 
be utilized for the purpose of putting up the silo, As stated in 
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the report of the First Assistant, the size of the silo was much 
smaller than desirable, and the opening of it in the fall for exam- 
ination reduced the size and gave greater exposure to the remain- 
ing portion, which was opened in February, with results ag 
previously stated. Had the amount of material for building the 
silo been sufficiently large so that its depth could have been 
much increased, I think there is little doubt but that a much 
larger proportion of the silage would have come out in good 
condition for feeding. : 

“The percentage loss from decay would necessarily be larger 
than in a well-filled silo, but had at least double the quantity of 
straw been used at the bottom, and the top covered to a depth 
of one foot, I think the loss would undoubtedly have been much 
less. | 

“The question of open air silos is of so much importance that 
it would seem desirable to repeat the experiment another season 
_on a larger scale and under more favorable conditions before pro- 
nouncing upon its feasibility as a method of storing forage crops. — 
A circular stack would seem a more economical method for build- 
ing an out-door silo, as less surface would be exposed, and I 
think the compression could be applied just as well as with a 
Square one.” | 

In the early part of September, 1888, a foundation for another 
out-door silo was made on nearly level ground by spiking together 
three sets of three 2-inch plank which were 14 feet long and 10 
inches wide. These were laid up edgewise, to take advantage of 
the increased strength of an edgewise strain in pressing the silo, 
and they were placed about 334 feet apart on low broad blocks to 
raise the edges a few inches above the ground. These three 
improvised timbers were then covered with pieces of board, plank, 
slabs and small joists, altogether making a bottom 10 feet square. 
Joists 4x4 inches square and 14 feet long were raised at the 
corners perpendicular to the bottom and stayed for guides in 
building the stack. 

September 14, 16681 pounds of corn was put on the foundation. 
This built up the stack 94 feet high. 

In building the stack four boards were placed within the joists 
and when the filling had reached to the top edges they were raised _ 
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their width. The green corn stalks were drawn fresh from the 
field, weighed, and piled on the stack with the buts all brought 
out to the board guides. In laying on the stalks great care was 
taken to keep the top level. This was accomplished by putting in 
thin layers and placing the buts of the second layer over the bent-in 
tops of the first, with the next two layers put on in the same 
way at right angles to the first. These four layers would fill about 
the width of the boards. | 

On the 15th, 6,518 pounds of sorghum was put on. The sorg- 
hum was three feet deep but raised the pile to only 10% feet. 
Then 9,406 pounds of corn were put on the last thing at night 
(Saturday), which raised the stack nearly to the top of the joists. 

The corn was 9 to 12 feet tall and most of it bore pretty well 
developed ears. This fact probably made the stack more solid in 
the middle, hence a little crowning, and combined with the slippery 
character of the sorghum plants caused the top to slide off before 
the weighting could be done the following Monday morning. 

This could not be properly replaced without removing the whole 
stack, so a new foundation was laid exactly like the first and the 
corn and sorghum which slid from No. 1, was put on it in the same 
way as given for building No.1. Enough more corn was put on 
No. 2 from the field to make the whole somewhat more than ten 
feet high. 

Hight or ten inches of straw was strewn over the top and partly 
covered with plank laid at right angles to the improvised timbers 
in the bottom. Three other timbers, each made in the same way 
of plank as those at the bottom, were then laid across the top and 
so braced that they would not tip down when applying pressure, 
and pressure applied by means of chains and the levers. 

A roof with about 80 degrees pitch was then attached to the 
timber by which the pressure was applied so its weight was added 
to the pressure obtained from the levers. | 

Silo No. 1 was simply covered with about two feet of straw and 
a board roof laid on without further pressure. , 

At the the time silo No. 2, was being built up from the material 
which had begun to heat up in No. 1, the temperature was taken in 
many places showing that the highest degree reached and indicated 
_ by the thermometer at the time was 134° F. Exposure to the 


New York AGRICULTURAL EXPERIMENT STATION. 329 


air and consequent cooling after heating up so much was con- 
sidered against the good keeping of the silage. 

The silos remained undisturbed until January 16, 17, 18, 1889, 
when they were opened and contents weighed. 

In No. 1, left unweighted with an average depth of 5 feet, there 
was found an average depth of about 4 feet, and a body of 
sound fresh green silage 5 feet square by 2 feet deep. A little 
more was fit to use but this portion was prime silage. 

In No. 2, the silage was decayed nearly two feet on the sides, 
but of that portion the outer 8 inches was cured and dry as 
fodder. Nearly 1 tach was discolored on the bottom. The top 
was good up to the straw. ‘The condition of silage taken verti- 
cally from the bottom was as follows: 

20 inches of bottom fresh green silage. 

15 inches sorghum brown yet feedable. 

20 inches corn above sorghum brown yet may be feedable. 

13 inches corn at top somewhat brown yet feedable. 

There was no part of the stack which could be called unfit to 
feed except the outside, though the browned portions had been 
greatly damaged by the handling and exposure after the develop- 
ment of heat in the rehandled mass. The damage outside calcu- 
lated at 12 feet amounts to about fifty per cent of the whole, 
while fifty per cent is left in a succulent condition nearly as 
acceptable to stock as green corn. 

It is unfortunate that this silage had to be handled after once 
being put up, otherwise it would undoubtedly have been as good 
as the bottom 20 inches. A sample of this portion was sent 
Mr. Wood, who pronounced it “as good ensilage as I ever saw — 
nothing could well be better.” 

Tested in several places while being removed, the highest 
temperature noted on the thermometer when thrust into the side 
of the freshly cut down portion was 112° F. near the middle of 
the mass. ‘Temperature of other parts ranged from 100° to 
110° F. 

A section near the bottom was cut out, weighed and found to 
be 36.4 pounds per cubic foot. | 

This can not be called a really fair trial because of the accident 
to the first stack, yet it demonstrates what can be done in presery- 

42 
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ing green fodder without the expense of building a silo. There 
are only two serious objections to the outdoor silo: First, the | 
large proportion of loss, and second the inclemency of our climate 
at the time the silage is required to be fed. 

The first resolves itself into whether the loss is greater than the 
annual interest, expense and losses on an ordinary silo, or whether 
this loss is greater, taking into consideration the greater value of 
the succulent silage, than by field curing. The expense and 
storage is much less than in field curing, while the weight of 
preserved forage will be somewhat greater than of the field 
cured. | 

One other item to cheapen the outdoor silo is the fact that the 
weighting is unnecessary. Our first stack the past season was 
without pressure other than its own weight and the top which - 
slipped off, yet the silage preserved was quite equal in quality to 
that of the original stack. 

A trial has been made by Mr. E. F. Bowditch, Millwood Farm, 
Framingham, Mass., in which he simply stacked the corn in the 
field during a rain storm. A trench was dug around the stack 
and the removed earth thrown on the top. This stack was 
reduced considerable in height, but yielded enough silage of good 
quality to be favorably reported.* 

The climatic objection is more of a drawback. The silage 
should be disturbed only as fast as needed for feeding, since it 
changes quite rapidly after being removed, and it can scarcely be 
kept from freezing if fed from the outdoor stack every day; though 
a rough shelter for the side from which the silage is being taken 
will serve toward overcoming this objection. This seems to be 
the most economic form of preserving silage where mild weather 
prevails during the feeding period, while further trials may prove 
it to be so for colder climates, especially for corn preseyved whole 
and for other plants which require less cutting, as the grasses, 
clovers, and other forage plants of like physical character. Also, 
when and where it becomes an object-to keep over a stock of 
green food for spring and summer use. This can well be a sub- 
ject of thought and foresight by every thrifty farming community. 


* American Cultivator, Vol. LI, No. 4, 1889. 
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The outdoor silo stack can be built up at any convenient point 
for spring and summer feeding to take the place of the variety of 
soiling crops which require so much forethought and labor in the 
busiest season of the year. This storing of food in a cheap form 
can become one of the greatest safeguards against droughts and 
failure of crops. 

SoreHum (Saccharatum ). 


The crop reported above with the farm crops grew on a poor 
knoll where we were unable to secure more than two-thirds of a 
fair stand of plants, and that was so late getting a start to grow 
that the amount of crop produced was a surprise. This crop 
would undoubtedly have been doubled or trebled with favorable 
weather. On the plats, a trial of Link’s Hybrid, Early Amber and 
Early Orange sorghum proved the Early Amber to be preferable 
here for a forage crop, owing to the others being later. Part of the 
crop in this trial was checked in growth for a long time, but, by 
frequent hoeing during the dry weather, it started to grow again 
earlier than in the large field, and from part of the 6 plats the 
yield was, when cut for the silo, at the rate of 22.9 tons per 
acre. | 

One-half of the old silo will be filled with this crop another 
season, if the small amount now in silo comes out well, and a good 
crop can be grown for the purpose. 


ALFALFA, oR Lucerne (Medicago Sativa). 


This valuable forage plant has been cultivated on the Station 
plats since 1882 and reported upon favorably, hesitatingly at first, 
but with more confidence as its tenacity of life and heavy crops 
produced carried the conviction that it is one of the profitable 
forage cropsfor New York. Writers cling to the recommendation 
of sandy soil for alfalfa, but here on stiff clay it has thrived since 
1882 on the original seeding. Later seedings have yielded well, 
and to all appearances it is perfectly hardy when well established. 
It is a little difficult to get a perfect “stand,” and makes a slow 
growth the first year. Hence, weeds are apt to choke it; but if 
past its first season, dairymen can depend on a fair clover crop 
from it for several years in succession. 
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The two original plats of 100 square feet and the 2-35 acre on 
A gore have yielded as follows the past season : 

















ha Ate 100 sq. Fast 100 sq. A gore, 
, lbs. feet, lbs. lbs. per acre. 


























MUNG Ti VIOld ab TAte Of cicczcshecceceeaue ness 19,384 18,513 | Green, 12,250 
PULY 18, YiGld AE TALO Ole) to cacdsdes tecs cee tat 6,751 “eb, 287. ODE, 3,789 
September 24, yield at rate of......... Bevin 5,009 5,009 | Dry, 3,013 


31 9144 iy (LOM daiatetshaisiae fee Mroeiate 








Besides these plats, the cherry orchard and a strip in field D 
have been cut three times and yielded considerable amounts of 
ereen forage and hay. | 

The second cutting on the cherry orchard amounted to 1,584 
pounds of hay on .97 acre. Late the past season these plats were | 
top-dressed, and it is proposed to give them another dressing in 
spring. This should stimulate them to better results than have 
hitherto been attained without manuring. 


Prickty Comrrey (Symphytum asperrimum ). 

The plat set and reported upon last season* was top-dressed 
and cultivated early in the spring, and after each cutting except 
the last. It has continued to yield well and has been supple- 
mented by a new setting of 1-10 acre. Plat B 1 was planted April 
26 from cuttings purchased of Dr. Foster, Clifton Springs, New 
York. The rows in the new setting are 3 1-3 feet apart, with the 
roots set 18 inches apart in the row. This plat has been top- 
dressed once, and cultivated frequently during the season. The 
plants showed quite a tendency to blossom, but were not cut back 
until July 11, the date of second cutting on the older plantation, 
when it was cut as close to the ground as could be conveniently 
done with a grass knife. Below are dates of cutting on both plats, 
and the rate of the harvest weight per acre, except for the first 
cutting on A, the memorandum of which was lost. 


i A 14, upper. B1, upper and lower. 
INT NCE DR ER IES Py eRMeeey Viye, Wt. lost. 

1-2 6,280 lbs. green. 
ee atere Cuma cr ary Sie hal ares ahr 052 Ibs. | athe 
hte Pmtorenc GROIN O01) pees fie: 
september 1077 oe ie ann 13,456 lbs. 11,105 lbs. green. 


*Station Report 1887, page 72. 
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At the second cutting of the A plats, several plants were left 
standing to ripen seed. Although the plants blossomed freely and 
continuously, comparatively few seeds were saved. The ovary 
early separates into four distinct lobes, one to three of which often 
prove abortive. The fruit is a nutlet which easily separates from 
the receptacle, hence the tendency to shatter will render any 
attempt at propagation from seed unprofitable. 

Trials this season in both directions indicate that the plant‘is 
of no value for hay or ensilage. Its value as an agricultural plant 
is therefore confined to the soiling system. It appears to be a 
valuable addition to our list of soiling crops. The Station cows 
have eaten heartily of it whenever offered to them, and they have 
consumed the entire crop, except the portions which were used 
in trials for hay and ensilage. 


GRASSES ON SMALL Puats, 1888. - : 


Brief notes on the appearance and condition of those grasses 
and clovers which, previously grown, survived the winter : 
Agropyrum glaucum. Ag-ro-py’-rum glau’-cum. (Blue Stem.) 

Only a few stems left on plat. 

Agropyrum repens. Ag-ro-py’-rum re’-pens. (Couch, Quake, Quick, 
Quack, Witch, Wheat, Twitch, Quitch, Tommy, Dog, Chandler, 
and Squitch Grass.) 

Flourishes as a weed. No plat devoted to it. 
Agrostis canina. A-gros’-tis ca-ni’-na. (Brown Bent, Dog’s Bent, 
Mountain Red Top.) | 
Some bare spots; also bare at one end; turf fair. 
Agrostis stolonifera. A-gros’-tis sto’-lon-if’-er-a. 
Fairly turfed. 
Agrostis vulgaris. A-gros’-tis vul-ga’-ris. (Red Top, Herd’s G. in 
Penn., Fine-top, Burden’s, Bent, Rhode Island Bent.) 
Grass enough on three plats to turf one well. 
Alopecurus agrestis. Al-o-pe-cu’-rus a-gres’-tis. 
Plat half covered with small stool. 
Alopecurus pratenis. Al-o-pe-cu’-rus pra-ten’-sis. (Meadow Foxtail.) 
Strong, vigorous turf in rows. 

Anthoxanthum odoratum. An-thox-an’-thum o-do-ra’-tum. (Sweet 
Vernal, Sweet Scented Vernal.) 

Small size and in stools. Plat mostly covered with oat grass, 
which has spread by seed. , 
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Arrhenatherum avenaceum. Ar-rhen-a-the’-rum a-ven-a’-ce-um. 
(Evergreen, Tall Oat, Meadow Oat G.) 
Stooled and nearly half bare. 
Avena elatior. A-ve’-na e-la’-ti-or. (Tall Meadow Oat Grass.) 
In rows, tufted and vigorous. 
Bouteloua oligostachia. Bou-te-lou’-a ol-i-gos-tach’-ya. (Mesquite 
or Buffalo G.) 7 
Rather thin turf. 
Bromus pratensis. Bro’-mus pra-ten’-sis. 
Plat three-fourths covered with small stools. 
Calamagrostis. (See Deyeuxia.) 
Dactylis glomerata. Dac’-tyl-is glom-er-a’-ta. (Orchard Grass.) 
In rows thick and vigorous. : 
Deschampsia czspitosa. Des-champ’-si-a cas-pi-to’-sa. (Hair — 
Grass.) . 
In rows thick and vigorous. 
Deyeuxia sp? De-yeux’-i-a. (Mountain Blue Joint.) 
Plat one-fourth covered with stools. 
Festuca. Several species and many varieties of this very variable 
oTass. 
Festuca elatior. Fes-tu’-ca e-la’-ti-or. (Tall Fescue.) 
Turf poor and mixed. 
Festuca ovina. Fes-tu’-ca o-vi-na. (Sheeps’ Fescue.) 
Turf good, but with mixture. | , 
Festuca ovina, var. duriuscula. Du-ri-us-cu’-la. (Hard Fescue.) 
Turf fair, but rather thin. Stooled. . 
Festuca ovina, var. rubra. Ru’-bra. (Red Fescue.) 
Turf stooled but quite vigorous. 
Festuca ovina, var. heterophylla. Het-e-ro-phyl’-la. 
Fine tufted turf. 
Festuca pratensis. Pra-ten’-sis. 
Lolium Paceyii. Lo-li-um Pa-cey-ii. (Pacey’s Rye Grass.) 
Partly winter-killed ; stools of other grasses mixed in. 
Lolium perenne. Lo’-li-um pe-ren’-ne. (Rye G., Italian Rye G.) 
Medium turf, not up to average. 
Phalaris arundinacea. Phal-a’-ris a-run-di-na’-ce-a. (Reed Canary, 
Ribbon.) 
Good strong growth. 
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Phleum alpinum. Phle’-um al-pi-num. (Mountain Timothy.) 
Stooled; plat nearly bare on one side; turf fair; a few days 
earlier than common Timothy. 
Phleum pratensis. Phle’-um pra-ten’-sis. (Common Timothy.) 
~ Mauch better turf than Mountain Timothy. 
Poa aquatica. Po’-a a-quat’-i-ca. (Water Meadow Grass.) 
Part of plat bare; stems rise through soil without much turf. 
Poa nemoralis. Po’-a nem-o-ra’-lis. (Wood Meadow Grass.) 
Two-thirds of plat in stools; remainder bare. 
Poa pratensis. Po’-a pra-ten’-sis. (June G., Kentucky Blue G.) 
Good thick turf on whole plat. 
Poa trivialis. Po’-a triy-i-a’-lis. (Rough Stalked Meadow G.) 
Cultivated in rows which are strong turf. 
Stipa spartea. Sti’-pa spar’-te-a. (Porcupine Grass.) 
In stools as though set in hills. Apparently some new plants 
springing from seed. \ 
_ Triticum. (See Agropyrum.) 
——. (Bennett's Native Wild Rye Grass.) 





Turf fair, 








(Fort Bellingham Grass.) 
Very good turf. Near borders best of plats. 


CLOVERS. 


Meliotus alba. Mel-i-o’-tus al’-ba. (Bokhara Clover.) 
Abundant new growth and much old straw; asmall portion 
of plat infested with sorrel. : 
Medicago sativa. Med-i-ca’-go sa-ti’-va. (Alfalfa or Lucerne.) 
Plants in rows, but numerous and healthy. 
Trifolium repens. Tri-fo’-li-um re’-pens. (White Clover.) 
Ground well covered with vines. 


Additional Grasses Grown in 1888. 


Sorghum halapense. Sor-ghum hal-a-pense. (Johnson Grass.) 
Bromus secalinus. Bro’-mus se-cal’-i-nus. (Chess, Cheat.) 
Panicum proliferum. Pan’-i-cum pro-lif’-e-rum. (Crab Grass.) 
Bromus Schraderii. Schra-der-ii. (Schrader’s Brome Grass.) 
From scattered seed of last year’s growth left on plat and 
raked in. | 
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Cynosurus cristatus? Cyn-o-su-rus cris-ta’-tus. (Crested Dog’s- 


tail Grass.) 
—---- ——. Not determined. (Bennett’s Native Wild 





Rye Grass.) 
——. Festuca pratensis? (Fort Bellingham Grass.) 


Several varieties of millet and Hungarian grass were grown 
under the names of Setaria Italica, Panicum Italicum, Setaria 
Germanica, Panicum Germanicum, Pearl Millet, German Millet, 
Hungarian Grass, etc. These names have become so mixed as to 
be quite indefinite. 











Additional Clovers. 

Onobrychis sativa. On-o-bry-chis sa-ti-va. (Sainfoin, or English 

Cow Grass.) 

Medicago maculata. Med-i-ca’-go mac-u-la’-ta. (Burr Clover.) 

Trifolium incarnatum. Tri-fo’-li-um in-car-na-tum. (Crimson Tre- 
foil or Scarlet Italian.) 

T. hybridum. Hy-brid-um. (Alsike Clover.) 

T. pratensis. Pra-ten’-sis. (Common Red Clover, Peavine Clover.) 

T. medium. Me’-di-um. (Medium Red Clover.) 

Some of the above grasses are so well known and generally cul- 
tivated as to require no recommendation from any source to the 
practical stockman. There are several which in earliness and 
other good qualities seem well fitted to rank with the favorite 
Timothy. The best of these for hay are Fescuta elatior and pra- 
tensis, Dactylis glomerata and Avena elatior. For early hay, 
where the stubble is to be grazed, there seems to be no grass 
which can equal Poa pratensis, and Alopecurus pratensis is ee 
fitted to take a place in the good pasture grasses. 

June Grass (Poa pratensis) has come into disrepute in most 
sections of the Northern States as a field or pasture grass. This is 
chiefly due to its early ripening, after which there is onlya small crop 
of wiry hay. Cattle will wander over it when ripe, standing 15 to 24 
inches high, searching for something to eat. When cut at an early 
stage of growth, soon after the panicle is grown or when in blos- 
som, or if fed off close at that time its leaves will go on growing 
from the base all the season, and in that way it yields an incredible 
amount of pasturage. This grass makes the strongest of turfs, 
and cattle are less liable to do injury with their feet, if grazing 
when too wet, than on most other turfs. | 
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The less well-known grasses which seem to promise to yield 
large crops and to be available for hay are: 

Sorghum halapense, which with meliotus makes an excellent hay 
in Mississippi. It grows here as an annual, but may undoubtedly 
be cut twice in one season by careful management and under very 
favorable circumstances. It is to be tried on a larger scale. 

Phalaris arundinacea, although a coarse and rather harsh grass, 
starts early and is a rank grower and seems to be perfectly hardy 
here. It makes a rapid growth early in spring, and has been 
eaten once (the only time offered to them) with relish by the 
Station cows. It can spread by its stout root-stalks, and might 
become a troublesome weed on that account if introduced where 
not wanted permanently. However, no such trouble has been 
experienced with it yet. 

The new clovers have made a good thick growth, especially T. 
incarnatum and T. maculata. The former may not survive the 
winter in this latitude, since it is a sub-tropical plant. It blos- 
somed and would have yielded quite a crop if it had been cut 
seasonably. 

Seeds were saved from nearly all the small grass plats. 


Larce Grass PLATs. 


These plats were seeded to grass in 1886. The mixtures of seed 
were presented by Daniel Batchelor, Esq. They are given below, 
with the appearance of growth and turf, at the opening of the 
season of 1888. 

No fertilizer was used in preparing the seed bed, and no Ne 
cation of any kind was made until after the 1888 hay crop was cut. 


Mixtures Sown and Condition Early in Spring. 
A1,upper.. Perennial Rye Grass, 

Alsike Clover..... hey Scag elae Clover started fairly but 
thin. Grass either very 
late to start or winter- 
killed. Quack has a foot- 


hold in spots. 
A2,upper.. Water Meadow 


Grass, Red Top.. 1-2 each.. Turf fair except south- 
east corner which has 


many bare spots. 
43 
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A 3,upper.. Kentucky Blue Grass, 
Meadow Fescue...1-2each.. Turf very good; some 


A 4, upper.. 


A 5, upper.. 


A 6 upper.. 


A 7 upper... 


A 8 upper.. 


A 9 upper. . 


A 10 upper. 


A ll upper. 


Italian Rye Grass, 
PTE OUR Y wee ae ere 


Spiked Fescue, 
Sweet Vernal..... 
Pacey’s Rye Grass, 
Various-leaved 
Fescue Grass..... 


Orchard Grass, 
Meadow Fescue 
Grass 


eevee ses ewe eeees 


Wood Meadow 
Grass, Creeping 
Bent Grass 


Yellow Oat Grass, 
Meadow Foxtail 
Grass 


- eee ere evese es 


Crested Dogstail 
Grass, Purple Fes- 
cue Grass.....-.. 


Rough-Stalked 
Meadow Grass, 
Foul Meadow 
Grassi; Bu cre corres 


1-2 each.. 


1-2each.. 


1-2 each.. 


1-2each.. 


1-2each.. 


1-2 each.. 


1-2 each.. 
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quack and clover com- 
ing in. 


Turf fairly good; some 
clover coming in. 


Ditto No. 4. 


Nearly all dead from 
winter-killing ; 
stools numerous. 


clover 


Turf in fair condition; 
borders better than 
middle. 


Many bare spots occur, 
and there are numerous 
weeds and stools of other 
grasses. Nota good turf. 


. Poor turf; many bare 


spots. 


Turf good ; the ratio of 
Fescue has evidently in- 
creased,some clover and 
quack grass coming in. 


Other grasses have come 
into this plat to a con- 
siderable extent. Quack 
vigorous on one side and 
end, and white clover on 
the other end. 
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A 12 upper. Italian Rye, Red 
Top, Timothy, Tall 
Fescue, Meadow 


Foxtail, Perennial 
Rye, Yellow Oat 


A13 upper. Rough-Stalked 
Meadow, Sweet 
Vernal, Crested 
Dogstail, Various 
Leaved Fescue, 
Pacey’s Rye, Poa 
pratensis, Meadow 
and Various Leaved 
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PURSES arts S04 a ictohobs 1lb.each. Rather poor turf, but 
better than next. 


Pestues i... 1lb. each. Poor turf; shows winter- 


killing ; shows stools of 


Hay From Apove Prats, 1888. 











clover scattered over 
plat. 




















PLAT. pee 
RMU OTE ae ea caaeit era bw bial aMepres. ya eG) osu naa se July 3 
RAED DOT eid ee occt cv Atasciaigcdtie tees ae hea ya Be ahs June 22 
Pit ASEM Ee tetas atch ele Gis ids ulmi losin Sine! sio'e sl ae o's 8's June 22 
I, WE POET hein At RAE Ua oe SOU deb eee Ape y 8} 
ee TAL ORE trate CANN eh a ae mlty is foouidhwe ea tne June 22 
BAYS OO Las eaters odessa mie oh PERL ANd «tide ars ¢ ai June 22 
SSCS TEI) RET OP ae SE pee RRS Me ee June 21 
PA SMALL aes an hardine Lad S.0°eip sk em > RG AP a ‘..| June 19 
A QD UDDEL ... see cece eee cece etter recess eee eens June 19 
PAAU ED DOT oa pees See ties shear es oe err ee reoe se dS) oe UNO, (19 
Pe Le DOR: oat etek tela sees on ok Mi wale « Jebelene tia July 3 | 
BML LAE DOT che 12 us Gola eNotes siecmaniacal Fis wa oiaie aw cat ores June 21 
ME RTTTVOGR Sc cgie ll Suu tum Un Ue oi tibvela's edict aid yogis Sas June 21 





148 
102 
124 
114 
86 
2974 
103 
1 
76 
92 
128 
175 2 
59 











Actual yield, | Yield per acre, 
lbs. lbs. 








It was the intention to cut all the plats at the same stage of 
erowth, but dull weather during the last week of June made the 


clover harvest late by ten days. 
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Since the hay was cut, all the grass plats have been top-dressed 
with well-rotted yard manure, and the shady, moist weather, com- 
bined with the effect of the manure, has strengthened the turf and 
produced a good aftermath for winter protection to the roots. 


FERTILIZER EXPERIMENT ON GRASS. 


One-sixth acre plats were laid off across the division fence 
between two fields, F and G, so that each field included one-half 
of every plat. The fertilizers were sown April 26. During the 
spring and early summer the weather seemed very favorable to 
the growth of grass, being cool and moist through May. 

The growth on field F was clover and timothy, with by far the 
larger portion of clover, except on some of the plats. On field G | 
timothy was-the predominant grass, and there was a small amount 
of clover. 

As the growth increased, it became evident that the nitrogenous 
fertilizers were exerting a very marked influence on the grass of 
field F, though the clover was not noticeably increased on any of 
the plats. On field G the increase was similar, but less marked, 
though the outline of those plats where nitrogenous fertilizer was 
used could be traced from a considerable distance. 

The following tables give, for both fields, the kind of fertilizer, 
amount and cost of each; hay harvested from the plats and the 
per cent of increase, where there was any, due to fertilizers: 


























* About net cost when purchased in town. 
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TABLE L 
FERTILIZER AND Sor Test — Frewp F. 
Ba zt j : ae 
mated: z £ | $3 
eg Wa Ee ee mr on 
oe x SS sed Sq 
a ict Ss Fa As 
) ro) 4 
Plat. NAME OF FERTILIZER. cel ree ay oii ee 
a a °9 
Dn: b 7 La ke 
So plete Ms cha pails A pl 
a SOGLUMINI ETAL a aeae eh ome ue aocs 40 2.5 $1 00 381 70 
b AIAN ON TINS UL DMG tO ise ciat eeies tits sleies 2625 3.5 .93% 342 53. 
Cc Barnyard Manure :.:....:.ccecccescves ‘i * 6234 B06 Viakuee 
d (POCASSIWM NICAL sans pace ses clulecce« 23% 6.0 1 40 307 37 
SOON TITEL ECL ee where cone cee Uh alunite | hoya ktual el | he ee oad Mctetete atone 227 
f Potassium Sulphate................... 33% 1.5 50 232 4 
g METER ec eK ae cS cen uhe cn wine aciaai’ ¢ Rar iaeetes * 95 MOT Wide 
h Dissolved Bone Black ................. 33% deo 43% 258 16. 
Dissolved: Bone Black iier.2 es ocee nes 33% 
T£ 93% 268 20. 
Potassium Sulphaterss.. 05 sc. conse ce 33% 
j MAb LEE TI Vil oe aes aoe ae Sn dtiaes at dc eea te sl) Spee bi nice ee Sh Altea na DO Te See 
Disa bone) Blackt65s cds cs-cs suse. - 
SOUT NICPALG QO uc certs dale qesterets 
4 66% 2.15 1 44 332 49, 
pee Bulphatort6s4e 5 eccc.ce sate | 
Ammonium Sulphate 13%........... J 
l Gay DSW eet ce Caen cae ees eeee ke 6635 0.4 2625 TSS Sea kl ana ee 
Special for Winter and Spring Grain,| Q0 "N° .vs.5 2 1.0.2. ae LU ee Ad a 
n SOlMple PACiHIC GUANO. 2 se eect ou ley oka” Mb cee ant anis twee CAO Ra Om Det dear 2 
(UAT TUCO Mica hie cate ronnie ce Da ee Ly heme 9 tale GA ane oes hasten. Pe AIR AW a ih 





t One horse load. 
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TABLE II. 


FERTILIZER AND Sor TEst—FIEevp G. 








Plat. 


‘Gs ofa 


SR SED 


&. 


NAME OF FERTILIZER. 


Sodium Mirae... me wacrtecesdeecis ce oe 


Ammoninumsulphate.s.csree. tees 


Barnvardilanurer cost svaek caee cone es 


Potassium NITVAterere. cee terees bones 
IN OtHIN Ouieaa waxieree oe anes eee ee ee 


Potassium Sulphate. ...0.e0)2.5 dees) 


Dissolved Bone Black................. 


Potassium Sulphate..................- 


NGOEMING sc4ie\ vnohe nts cneao agen nce sp cere 
{ Dis, Bone Black 16%. . 2012.0... 2249 
Sodinm Nita te 2. oy ees nse e ee eeas 

Potassium Sulph. 16%............... | 

Ammonium Sulphate 13% .......... J 

GY DSDIN ee ois oi pee ae ee tte 


‘Special for Winter and Spring Grain, 
Soluble Pacific Guano ................ 
INOEHINE sees Cees te aceniae ee en eee ee ate 








1-12 acre, lbs. 


5 petcad used on 


6634 
21 
21 











pound, 
cents. 


per 


Cost 





2.5 
3.5 


or 


1.3 


2.15 


0.4 


dollars. 


be per plat, 


woeses 


ecoecee 


1 44 


eotoee 





Hay harvested, lbs. 


435 


290 
276 
287 





DIscussION OF RESULTS. 


| Per cent increase 
over unmanured. 


eeeooe 


eeorsece 


23. 


eeseee 


In laying down these plats the intention was to take the aver- 
age of the three unmanured as a mean for comparison with those 


receiving various manures. 


There was a mistake in harvesting, 


and the products of the two O plats were weighed together. Fer- 
tilizers on plats M and N were not sown for some time after the 
others; hence any comparison with them now would be unfair and 
misleading. The comparison of yield from the F field plats shows 


* One horse load. 


a very marked increase of crop from the application of nitrogen in 


tAbout net cost when purchased in town. 
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each of the three forms used, but sodium nitrate gives a much 
higher per cent over the unmanured than either ammonium sul- 
phate or potassium nitrate, which gave the lowest yield of the 
three, although it has potash in combination with its nitrogen. 
Potash alone gave too small an increase to be considered. 

Phosphoric acid gave enough increase, 16 per cent, to indicate 
that it would be helpful in increasing the crop, and when com- 
bined with potash the increase was equal to the sum of the 
increase of both alone, but the increase was only about half that 
realized from the potassium nitrate. With the combination of all 
three of the elements the yield was less than the mean yield from 
an equal amount of nitrogen alone. 

In field G ammonium sulphate gave the greatest increase, 26 
per cent, and the three elements combined gave 23 per cent 
increase over the two unmanured plats, E and J. Sodium nitrate 
and potassium nitrate yielded an increase of only 9 and 7 per cent 
respectively, which may be a difference due to local peculiarities 
in the several plats, and not to the fertilizers applied. 

Phosphoric acid alone increased the crop by 7 per cent, only 
about two-fifths as much as on field F. When combined with 
potash the per cent of increase was more than double, although 
potash alone did not give as much crop as the mean of the unma- 
nured plats. | 

Conclusions: From these results one can draw only limited 
conclusions : 

Ist. That in field F nitrogen in its most soluble form was 
preeminently the special fertilizer to increase the growth of grass 
under the conditions of this season. : 

2d. That the other elements can not be said to have exerted 
a positive influence on the crop, although when combined they 
did give a yield somewhat above a generous allowance for errors. 

3d. That muck and the rather poor quality of manure avail- 
able were unprofitably employed as a top-dressing for this one crop. 

Ath. In field G nitrogen makes by far the greatest increase, 
but the results do not indicate that a single element can be profit- 
ably used. 

5th. Sodium nitrate in field F was the only fertilizer from 
which a profitable return was realized. 
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FERTILIZER EXPERIMENT IN FIELD D— OATS. 


The question here is: What elements, or combination of fer- 
tilizing elements, does this field require in order to produce the 
largest or most profitable crop ? 

The part of the field devoted to oats is 918 feet long from east 
to west, and strips of one-fifth of an acre in area require the 
8-tube Empire drill to sow with one end tube shut off, so the plat 
consists of 14 rows 918 feet long. 

To separate these plats so that no influence of the fertilizer 
sown on one should be felt on the adjacent plats, a strip of seven 
rows (one width of drill) was sown between plats without fertilizer, 
and with a blank row on each side between the plats and inter- 
mediate strip. The oats and fertilizers were drilled in May 
5th and 7th. 

The different fertilizers and amounts of each applied to these 
plats are given in the table below. 

In all cases where the fertilizer was not all distributed when the 
grain was sown, the grain was shut off and the drill driven over 
the ground again. This, with cleaning the box and the distrib- 
uting cups after every lot, so delayed the work that five plats 
were left unsown over Sunday and the sowing completed on 
Monday. | 

When the oats vegetated it was noticed that two rows on the 
four plats L, M, N and O were blank from the clogging of tubes. 
As rain had fallen and softened the surface, these two rows were 
drilled over again as soon as the condition of the ground would 
permit. 

Extracts from Notes Taken on Growth. 

June 2. Oats on plats H and I appear to lead in growth. 

June 18. Oats of plats A, B, C, D and K seem to be about 
equal in development and lead all the others, while H and I are 
noticeably larger than adjoining strips. 

June 19. At this date oats on plats A and B and intermediate 
strips are recorded as being in watery milk stage. 

Oats on D were passing to white milk stage. 

Oats on CO, E, F, G, H, I, J and K in white milk stage. K is 
_ darker green and less turned than others. 
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The other four plats have green strips due to late replanting, 
but the main part of each was as follows: 

Oats on Livery watery. 

Oats on M more forward than on L. 

Oats on N more forward than on M. 

Oats on O nearly same as N, but turned more and have made 
shorter growth. 

July 27. The intermediate and unmanured strips and plats are 
changing color about even with the main field. 

Oats on plats A, B, D, are greener and behind in turning. 

Oats on plats OC, E, F, G, J and O are ripening about with 
strips and field. 

Oats on plat H apparently ripest plat. 

Oats on plat K have made a ranker growth and are about inter- 
mediate between the greener and riper plats. 

Oats on plat L have turned less than on K. 

Oats on plat M have turned rather more than on the adjacent 
intermediate strips. | 

Oats on plat N have turned nearly as on O. 

The oats were harvested August 7 and 8. They were cut with 
a self-binding reaper which made two swaths of each plat, cutting 
as wide as the drill sowed. The grain was then set up, each lot 
on its own plat, and stocd there, with two resettings to hasten the 
drying, until it was threshed August 28. 

The grain and straw from each plat was weighed and the grain 
_ cleaned in a hand mill, after which it was weighed as “clean 
erain” and “screenings,” and the difference between the sum. of 
these and the first weight added to “straw and chaff” to make up 
that column in the following table : 
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Discussion oF RESULTS. 


It will be seen by the above notes that plats L, M,N and O 
were thrown out of a fair comparison by the late replanting of two 
rows in each. 

The rainfall for the first twelve days after sowing the oats 
amounted to 13 inches. This precipitation came mostly in light 
showers. Only once, on the 12th, was there fall enough to 
have carried the nitrate down below the reach of oat roots, even 
if that were sufficient. Again on the 19th, 25th and 29th there 
were considerable falls which could have helped materially to 
hold the main portion of the nitrates down below the reach of the 
roots. 

Whether this was the case or not, the easily soluble nitrogenous 
manures on plats A, B and D did not seem to have any effect on 
the growth up to June second, but two weeks later, after a 
comparatively dry period in which the direction of the soil water 
movement was undoubtedly upward, they were, with plats C and 
K, leading the field in size andin the dark green color of the 
leaves. 

These plats held the leading position in growth throughout the 
remainder of the season, and the straw was somewhat green at 
harvest. That of plat D was a little later than either of the two 
on which only nitrogen was applied. Plat K occupied nearly an 
intermediate position between the above nitrogen manured plats 
and plats C, E, F,G and J, which ripened uniformly with the 
intermediate strips on the north part of field which was sown 
on the same day. ' 

The oats on plat H ripened faster than on any other, and 
were closely followed by those on plat I. The two ripened 
so much ahead of others as to be noticed by the most casual 
observation. 

The oats on plats K, L, M, N and O, and the south part of the 
field were sown two days later than the other plats and north por- 
tion. A part of this south portion contains a shallow “run,” or — 
hollow, in which the oats grew very rank, and there was conse- 
quently less evenness in ripening than on the north part of the 
field. This hollow did not reach the plats; hence only the com- 
parison of growth is affected by it. 
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Of the oats on these plats, M and N were rather in advance of 
the better ripened portions of the south part of the field, but 
showed some green in the straw, indicating that they were some 
days later than on the north side of the field, though the kernels 
seemed;to be nearly as firm as on the ripest plats. 

The crop on plats L and O was rather later than that on the 
south part of the field. This discussion is not intended to include 
the two green rows which were drilled in so much later. 

Thus nitrogenous manure had the effect to increase the size and 
green color of straw, and to lengthen the growing period, or, in 
other words to retard ripening; while phosphoric acid had its 
effect in hastening the ripening of the crop. 

Neither muck, potash nor gypsum had any noticeable effect on 
the appearance of the crop. 

A perfectly fair comparison of all the plats can hardly be 
made, as they were not all sown on the same date, and because 
of the two late sown rows on the four plats L, M,N and O. Buton 
comparing the means of the unmanured plats E and J with HE, J 
and O, the latter mean differs from the former only by slight 
differences which are corrective in their tendency, and using the 
mean of the three is also more favorable to the manured plats in 
an economic comparison. In this comparison straw is reckoned 
at 30 cents per 100 pounds, and oats 33% cents per bushel, or 
$1.04 per 100 pounds, and screenings at half the price of oats. 
Not one of the manured plats produced enough more than the 
mean of the three unmanured plats to pay for the fertilizer used. 

By raising the value of oats to 40 cents per bushel the phos- 
phoric acid on H paid for itself, but there was still a deficit of 
9 cents for the manure on O, the next best plat, both in relative 
value of crop to cost and in total amount of crop. The greatest 
increase of crop—from plat I— returned only .6 of the cost of 
the fertilizer. Although the oats were very dry at the time of 
threshing, only one plat yielded grain of standard weight, which 
is in harmony with the observations of previous years that the 
oats raised on this farm have been light. The ratio of straw to 
grain was 127 to 100. 
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FERTILIZER EXPERIMENT IN FIELD E.— KING 
PHILIP CORN. | 


This field produced a crop of hay in 1887. It received a dress- 
ing of muck and manure composted the following spring at the 
rate of thirty loads per acré. This dressing was plowed in 
May 10-16. The ground was harrowed several times, rolled and 
reharrowed, but the heavy clay refused to come into good con- 
dition for a seed bed, and it was rather rough and lumpy when 
planted, May 25. The heavy roller was run over it the next day, 
and a light rain following before morning gave the seed a good 
chance to grow. The corn rows were obliterated by rolling, and 
remained so until the corn was up. 

On June 6th, it was harrowed lengthwise the rows, with a slant- 
toothed smoothing harrow, which effectually set ‘back the grass 
which was showing up all over the field. 

The fertilizers were sown, and muck and manure applied on 
the 8th. 

The following gives the kind and amount of fertilizer used per 
plat and per acre: 

FERTILIZERS APPLIED. 
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* One two-horse load. t+ Six two-horse loads. + Two-horse loads. 
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FERTILIZERS APPLIED — (Continued). 











ro H 
B Bai 
=e 2 
ym OK, ke 
Plat. NAME OF FERTILIZER. Be ao 
5 55 
= gs 
<q <q 
(Dissolved:Done: Blacks ect. oe ed ciate vita trae ek eae 33% 200 
| Potassium ' Nitrates yy eco ee kes aeolian emulate 33% 200 
Kee ete : 
POYSOR ERAN TINA GFR io mPPMPy Dyna May MANU UR CEMA RI a Ceio Men V A beRt 4, \ 46 240 
VAM MONTINI SUT Dp DEte ry. sles tee ee ele ehee a eetens aoe Re oes 26% 160 
Ta euteer CHV PSU TE sh ee PURE ere acolo ee oie Ale alee era d oe ttn ro aerate cot een rare eee 133% 800 
a7 Pe he Winter and S prinie Gece citer meislenee tetan ie ieteieke teeters aes 42 252 
ts etn Asa gate Soluble Pacifie Guano es wc te dec ee cs oe eet coe ae 42 252 
Oger tadee NOCH UNE adie Stereo eS alse belek bctctd bn ciate meee Lathe atetete s Beteie c Ee neOT ETE tte erat tae ae 

















The plats wete hoed once lengthwise and once crosswise. The 
only difference between the treatment of these plats and the main 
field was an extra hoeing on the north edge, where a persistent 
orowth of grass made extra work necessary. 

Care was taken to hoe all the plats in one day, or, in hoeing 
across, to do the same amount of work on all of them on the same 
date. 

Notes were made on growth and relative appearance at different 
times during the season. 

Very little difference could be noted in appearance and growth, 
though it was early noted that there was a gradual change from 
south to north, so that the corn on the north side did not look so 
well as on the south side. It must be remembered the plats of 
two rows each extend east and west, and that they are lettered 
from A on the south side to O in the middle of the field. Plats 
A to H showed no difference except that corn on row 1, in plat 
C was shorter and poorer than that on adjacent rows owing to its 
being in, and near the dead furrow. 

Corn on row 2 of plat I, and the adjacent intermediate strip 
were poorer than their neighbors from the same cause. These 
exceptions disappeared on the west ends of the rows, where no 
effects of dead furrows could be seen. 

Near the west ends and across the middle of the plats there 
was a spotty appearance and some poor areas which bore no 
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relation to the present plats. There were also some spots which 
- seemed to be more thrifty than their surroundings. 

Later in the season the remarkably even appearance of these 
plats, barring the spots noted above, was noted and pointed out 
as below, as viewed from the east end, while from the west end 
the general appearance agreed except that the corn on row 1 of 
plat C was comparatively better, since the intermediate row 
appears to be here in the dead furrow. 

The poor spots noted above were on plats C, D and E near 
southwest corner, further east on A, B, C, D and E. 

These are all on division 4 of the duplicate areas. 

Another poor spot occurred on B, C and D of division 3, and 
one on M, N and O of division 2. 

A careful count was made of the stand of corn, both hills and 
stalks, before harvest. The differences were found to be seven 
in a total of 460 to 467 hills, where a perfect stand called for 470, 
The stalks varied more, as would be expected. The range was 
from 1,990 to 2,125. 

The suckers had been removed, and where more stalks grew 
they had been reduced to five; hence a full stand of 5 stalks 
would have been 2,350 per plat. Plats J and K bore the fullest 
stand, 2,125, while A and I bore the least, 1,990 and 1,992 respect- 
ively. From this data it would be easy to calculate all to a 
perfect stand, but for the purposes of this experiment it seems 
best to use only what was actually produced on each plat without 
reducing to a perfect stand in like proportion to, what each 

actually produced. 
On September 22, the date of cutting up, passing across the 
plats from south to north one could not say that any one row was 
riper than another, but there seemed to be a gradual shading to 
greener stalks and ears toward the north, which was noticeable 
only after several plats were passed. 

The corn was husked between October 26 and November 1. 
The husking was done across the plats, completing one-fifth of all 
the plats inone day before moving forward to the next fifth. 
This method was followed in order to accommodate a cultivation » 
experiment and to give duplicate portions of each plat. 
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The following table gives the total yield, sound and soft corn, 
and stover by difference; the number of bushels per acre, and 
weight of stover for each 100 pounds of sound corn : 


Crop oN Prats, Fiero E (Kine Puairip Corn), 1888. 
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This crop is so uniformly good that there is but one conclusion 
to draw: With the thirty loads of manure per acre plowed in, 
the corn was so well fed that a further application was unprofit- 
able and its effect scarcely noticeable, although there was, on the 
whole, a somewhat larger crop per acre than on the remainder of 
the field. There seems to have been an increase in the ratio of 
stover to sound corn from the plats which received nitrogen alone. 
This is in accord with the influence of nitrogen on our other plats. 

The most important and interesting part of this experiment is 
its bearing on the selection of plats which shall represent the 
field in which they are located. Being in strips extending across 
the whole field, they offer a fine opportunity for testing the rela- 
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tive fertility of different portions of the field, or, in other words, 
the fallacy of using small plats and generalizing on the evidence 
of data so obtained. 

_As above noted, each plat was harvested in five equal portions, 
hence we have fifteen series of five duplicates each, of one- 
thirtieth of an acre extending across the field. The duplicates 
have been fertilized alike, and treated alike in all other respects, 
except, that when the field was hoed across from north to south, 
some one or two days intervened between the hoeing of the first 
and last of the five. That difference in treatment may have some 
influence on the crop, but it can not account for the differences . 
of yield, especially when it is further noted, that cultivation strips 
of one acre each, under the same treatment, failed to show any 
differences worthy of note. 

Following are tables showing the yields from these BUD ata 
on each plat in detail : 
45 
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The range of yield from the five sections of each plat is as 
follows, expressed in per cent of difference of sound corn: 
Between 49.9 per cent and 97.1 per cent on the most variable 
plat, B; and 16.7 per cent and 20.1 per cent on the least 
variable plat, M, according as the difference is computed on the 
highest or lowest yield as a basis. 

With so even a stand of crop, and so little difference as has 
been shown in yield, both from the above test of fertilizers and in 
cultivation tests on the same field, one is safe in the assertion 
that these wide apart results are very largely due to variations in 
the fertility of the various sections of the plats and the relative 
capacity of those areas to produce a crop. 


FERTILIZER EXPERIMENT WITH CORN. 


An experiment with fertilizers for corn has been planned to 
continue several years on the same plats. The object is to com- 
pare the effects of different elements and combinations for corn 
when applied year after year on the same soil. In preparing the 
sround for this experiment, in order to overcome the force of 
differences in the previous fertilizing and cropping, as well as to 
start the experiment with a well-fed crop, a liberal dressing of 
barnyard manure was spread over all the plats to be used. 

This dressing was well harrowed in and the ground fitted for 
the crop, working all plats alike, except where muck and barn- 
yard manure is to be annually applied on C 17, D19, E 19 and 
F 20, an extra amount of cultivation was needed to cover this 
‘extra application for this season. 

The corn was planted May 23, and fertilizers sown the same 
day, save that on E 18, which was sown next day. The kind and 
amount of fertilizers applied are given in the following table, 
with the stand of corn just before harvesting. There were five 
or six kernels of seed dropped per hill, and when well started it 
was thinned to four stalks. The corn was cultivated and hand- 
hoed twice, and quite late in the season cleaned of weeds again 
by hand. 
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SPECIAL FERTILIZERS AND STAND OF CoRN. 











« oa) 

Pg HUN) : SIM} o dl : 
Mice | Tex a Bi | le s/o | os Oo] & 2g a 
-|S)a/ 8] 8] ¢g 3} 9a eid ea ae 3 td 
mae ey eet) | Dies ri Aa o|/ S/O Fan DQ | 
» Qa} 4 faa) ¢ | es i 3 3 di ~ Le | fon] 
e}x| a | @ Ol ed| a S4ioe) a 1+ 
Bee apa el ls Ves (elma Vesey ee 
Plat.| REMARKS. | & q g S | ae oF SH q Wire oe J “ e 
g/Slaels|2ie e/s" |e) F8| 08/5] 8 | 8 
AS WS Ue Vale Sd Bie Beets Gee bg Mar n}| Oo Golan} 2 |e 
Sst ua 3 |. q mM eS) =) om 3 n 4 3 g g 
OSU LSU ie CA ca og ice A= OS AR By Sb ee dy ee 
nAiIAIMI/AIMI/AlAal|alea m|A O ae es 

lbs.|1bs./1bs.|]bs, lbs lbs.| lbs. |lbs.} lbs. | Ibs. |lbs 
COBEN 2 ata ciety sos 0 Be 199 | 768 
ogy leh Le a ae 400 200 | 757 
PLO Sian ss fakin Us Ae gm SM CAOUH Bee litstebtlicnce ecole Maced erat i sWcea ter arerl? hetecaree hi faite 200 | 770 
Coa ae een ae * 200 | 7565 
C 18 | No manure. 200 | 756 
DES aes ee oe eek ChOMG Dat.) Pen Me enC A SALES iets Pure. laird ok Wt ate: PaO eae 
LGN eum ue ee REO bie ean AO Hee cal ela Tiealielh are FP aioe me: Eileadaiihe th eoecid ieee Qe Boiaiahe Wh ea ERS 
DTV As ees, es cose Dek atl OUROOL Leah Le al og Nyy ee bat f pemeetn ee bse MOOO ue preek 
D 18 | No manure i 200 | 742 
TEs Po Mae ie a t 200 | 766 
{Lele 9h) SR te SSOP ASCO SOUL UET Uh i ececl Mad eat he oem? hoa pipet cod Wicalaminn Bate Gal OL AOR LAL EO 
OMT OAIG ets ees EM heey’ Gabry ATATU fy Ub FE SONI etd TE a a Oa Ae ered ey aed ea a ca Dp we 199 | 754 
E 17 | No manure 200 | 765 
ELMS YC ie pot OR aap Ft eet We ORR TAI AR 9) ia SEEay esa alo: a aya ot Meio PE) Reimer MARA LBL G AW tH ies 
1d ls epee eames t 200 | 784 
D Seb eT a RAM ee eR aise amelie mle es GOOG aks Srl esr iy at croll [mae h Weems okerae) Peete OO eT Be 
F 18 | No manure 199 | 719 
Ey 200 | 752 
Pie ROMs tetas us | 200 | 751 
Pr Oh eet ie! cess @ Pea eee Dh toh Memit b cn TOO SOM myc mie etl Maly Di ane OL SOQ). taiaee 
CAT Sai yea ca ae! | MEM GROOM Utah ain rot. cineaterta Te SYM UtaehE |: ayaa ct caRCOR isa abl Harlelelh lem lv saOOel e mae 
CEE Sua Cn eecee cats Saris (ates HN cin fi rd NMOL cdl fae ee oe ceed ROO [Neem 
CD05 Meee Gees ao PRES ey OMEN RN de Fah uct cat Tew shed bee Pkktces RANMOO Gd teanih 200" aga 
Ce EUR ae ea eee HMC hTAOr LEO RAGIN yo ol Wy Jabra hiueleahetiataad Mae sere? OOL y aOOn LNT Le 
GrOtN Le. ene kee eM NEBR ee a toile Oh Tarook SNE ee COG Po wast atone tel & 





The corn was cut September 20, before one or two plats were 
fairly ready, indications of frost having hastened the harvest. 

Before sufficiently cured to store in bin dull weather set in, 
with frequent light rains, and the corn could not be husked until 


* Ten two-horse loads. t Twenty two-horse loads. + Thirty two-horse loads. 
§ No manure this season. Winter rye to plow under for green manure. 
| Twenty two-horse loads. 
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October 17 and 18. The proportion of stalks to corn is probably 
much higher than would have been the case with more propitious 
weather for the field curing, and it is also probable that there is 
more water in the harvested crop than will be found for a warmer 


season.* 
Below are the harvest weights : 
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= 
Plat OVA... ake pepe reetece ate csmemcasn siete eanete 562 
Plat Ob oe i etac ia we paper vested clear oak eatesae oe, 410 
PIBG) 1G oe ce whin dew aeh o's cemeeee saab paris ie ane merens 472 
PTR UT Ce es like obs oh Ganaaia cid Meni Malach athe «Sa 392 
PIGS 1B... 8: soodaewss abe cs omens cee since nein es ars deters oie 454 
PIB ET AOS NS holt aoilns chvek Tadtcaesen ce uae atie as tias ae 466 
PISE DAG ce b aoe b blac des ste enetinlins sy pMnden dead dacatere 534 
PUBS DUT elise hs vscece Vaca ge os poasacnicle si RaeK het ee ee 438 
PEATE IS re cicat oo buh baw ths § temwinan au honea sm eae teeaeer 456 
IRE P00. Ha tes boas he eh wie hde tee due tak seve cenit 524 
PIAL Tesi evel atua st wise ey gne sesame ke MUmEee oe ey ee 534 
PIBG IO Said ees Uveg canta ak sselccepedt ass vas tat AYA gis: 
Plat Es Vout ec ss cake excitter eveasoteh ooweae Weed iemeses 528 
PIAGHE 1S oa ie iedalelene vp dce aces seule Men hp Mercere ab as bs 502 
[ee EL PARMESAN alan OE asta a CO Sli oe ATA 
PAL Laie a!ch ede bpate puke le cant Be eR CEN cick eile weeMisteery 554 
PIAUAO DGid'ae vive aes ways Ce cation sen euauh es tee Coty RN oie 448 
PISEAG Peat sy ateas pe cane Hip sees ae kbeOe Eee tes nes 512 
DIAG Tos gaae owl d-cle's gis ate aba eae se ts Comets aEee ee 548 
CLE 0 lb ANS a Ge GO BD Gen aw | BEM Ae ER 558 
BIR S tin diel stahn yr pin eme rn tnmsnahnanamla ented cay 504 
PIAL GaOss fice aihow ecb set sieshis sene.cat ek auth naga ts 396 
Plat G 20...... DMs oaths dake aus aati SM hae REPEL ane leoaara 564 
PIBE Gate lea iewupetun tas He hg Mone Race w oats! lite oeeMe nee 550 
BiRE G0 ra) PTA SA ee ETS ae SPANO OU 438 
BVOFALO wie seds cic ceeb ac taes Rie Civitas al ctttnrs se atlas Oe “494.94 





corn, lbs. 


Merchantable 


| 
| 
| 


bo 
xg 
oO 
SS 


2 


228 
19334 
206 








Unmerchantable 
corn, lbs. 


1132 
1834 
2734 
23 

14% 
278 
314 
18% 
2334 
25 

2654 
20354 
124 
24 

2844 
1732 
3834 


24 


28.9 


Pounds stalks for 
100 pounds mer- 
chantable corn. 





133 
127 
153 
111 
134 
120 
119 
118 
128 
146 
132 
108 
152 
124 
113 
125 
112 
112 
126 
144 
238 
130 
120 
114 
129.3 





* Station Report, 1886, page 39. 
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Notes were made on the relative appearance at various stages 
of growth, from which it appears that as far as they go for this 
season, the special nitrogenous fertilizers gave a very dark green 
color to the foliage, caused the plants to grow stocky and 
lengthened the period of growth, or in other words delayed 
ripening. The stover for these plats was greener and undoubtedly 
better at harvest than on any of the others. The plats which 
received three fertilizing elements appeared to be behind others 
early in the season, but gained relatively in the latter part of the 
season. | 

The plats which received no extra fertilizer, as well as those to 
which phosphoric acid was applied and the effect not obscured 
by other elements, ripened earliest, as indicated by the whitening 
of the husks and drooping ears. This corn was also in rather 
better condition for crib, while the ratio of stalks to merchantable 
corn was less than on most other plats. The application of potash 
had no appreciable effect on the ripening of the crop, or on the 
yield, unless it may have been in the case of potassium chloride 
to delay ripening and diminish the crop. 

Corn on the plats to which muck and gypsum were applied was 
equal to that on any of the heavily-manured plats throughout the 
whole season, and these plats were among the most prolific at 
harvest. It is improbable that on an impoverished soil and 
under like conditions, gypsum or muck would have an equal 
effect with complete fertilization. The plat to which gypsum was 
applied, F 17, has yielded larger crops for three years than either 
of its duplicates, F 18 and 19. F 20, to which muck was applied, 
was heavily dressed in 1884, but gave no evidence in crop of 
additional fertility as a result, until this application of muck with 
manure may have had its effect in bringing dormant elements into 
an available condition. 

With an abundant supply of the fertilizing elements in the soil 
muck and gypsum are undoubtedly of assistance, chemically or 
mechanically, in bringing plait food into a soluble condition for 
absorption, and on the other hand so ameliorating the condition 
of the soil that the root surface can be greatly enlarged and 
hence absorb more of the available nourishment than would be 
possible in the more restricted feeding ground of a denser soil. 
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Of course the previous treatment of these plats has had a great 
influence on the crop just produced from them, notwithstanding 
the manuring at the beginning of the experiment. This influence 
will gradually wear away with that of the manure with which all 
were treated alike, and then the effect of the continued applica- 
tion of different fertilizing elements should begin to tell in more 
marked differences than appear in this crop. 

Below are the fertilizers applied and crops produced on these 
plats for the time they have been under experiment. For some 
years previous to the dates given all the plats were turfed : 
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FERTILIZERS APPLIED AND Crops PRopUCED IN PREVIOUS YEARS. 








hy oe 
YEAR.| S& 
ve os] 
a 
a 
Lbs. 
1882... 400 





1882.... 800 
1883.... 800 
1884... 400 
1885....| 1,000 
1886.... 400 
LSSTere ss 400 

Total,| 3,400 
1883.... 00 
1884.... 400 
1885 soso, 000 
1886....|  *400 
1887... 00 

Total, ~ 1,800. 
1882.... 200 
1883.... 400 
1884.... 400 
1885.... 400 
1886.... 200 

Total, ~ 1,600 














Puat C 14. 
CROP. 
Kind. Amount. 
Lbs. 
Corn and pota’s| 1904 
Potatoes........ 16734 
Corns naiess oi 232 
Sorghum... fs; 2,741 
Potatoes...... s.| 4803 
GOLD Tras eelet cae ..| 206 5-16 
PuaT C 16. 
MIN VOP'GANG!. UM os. Fie cwate's 
Potatoes...:.... 60334 
Corn ........ sal LER OS 
ROOTS LID yin cea ee Rdaca ata'sies 
RET es de rey wih atioars aad 
COL yas igea ts 183% 
PuaT C 18. 
LE) aC ee 392 
Corn and pota’s} .......... 
MOTE DUI 5, cee e's aeec 
BQUGED Ys, c026: bewe 
Corn : 199 9-16 
Puat D 16. 
AMDer Canes vol seu. o's ss 
AIDDEL: CONG +. |ls ores Gun 
Potatoes........ 632 
Potatoes......... 314 
CON hs sii wand 1.400 




















YEAR| §& 
oo 
1882... ae 
1883... 800 
1884.. 400 
1885...| 1,000 
1886...| 400 
1887. 00 
Total,| 2,600 
1882...{ 1,000 
1883... 800 
1884...| 400 
1885...| 1,000 
1887... 00 
Total, ~ 9,300. 
1882. 00 
1883...| 400 
1884... 00 
1885...} 400 
1886...| 1,600 
Total, ~ 2,400 





1882... 400 
1883... 400 
1884... 400 
1885... 400 
1886... 200 
Total, ~ 1,800. 

















yPLAT C 15. 
CROP. 
Kind. Amount. 
Lbs. 
ATADOY CANS U5) (cs ec serer es 
Potatoes........ 756 
Cornea. eee 19234 


Sorghum .......} 2,520 


Potatoes ........ 343 
COLT tacsae st gentile 18734 
PuaT C 17. 
AMDOF GANG. io lidvsw ses a 
Potatoes........ 65834 
Corn and pota’s| 256 
BOrghUM Giaws peeksse sc eeu 
OORT hu eee dened 183% 
PuaT D 15. 
Ambercanes, ts] vc ieas dens 
Amber cane ....} ........06- 
Potatoes ..25.<5% 883 
COPTIC. cee wena: 275 
COUT adie oe ae ke 1,255 32 
Puat D 17. 
Amber Cane cc oe[ aiacssesk ds 
GEN taste aen eek 1,761 
Potatoes........| 3892 
Potatoes........ 3104 
Corman cs paneer. 1,556 34 





* And ten cords stable manure. 
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FERTILIZERS APPLIED AND Crops Propucep — (Continued). 








YEAR. 


1886.55 
Total, 


1883.... 
1884.... 
1885.... 
1886.... 
1887s... 

Total, 


1883.... 
1884.... 
1885.... 
1886.... 
SST aris 

Total, 


1883... 
1884... 
1885... 
1886... 
1887... 


Total, 


1885.... 
SSG. Mee 
ISS Tie 

Total, 


PuaT D 18. 





CROP, 


Fertilizer 
per acre. 


Kind. 





Amber cane.... 
Amber cane.... 
Potatoes 


Potatoes........ 


1,800 





Puat E 15. 
Amber cane.... 
Potatoes........ 


eves eseeecer 
eeeereesrene 


eeeteeaneesees 





1,400 





Puat E17, 


400 | Ambercane ... 


400 | Potatoes 


eeersces 


A400 WO ALR tacos ce 


400.) Corn.sysiri.s Rs 





1,600 


Puat E 19. 


400 | Amber cane.... 








eeevees 


2,000 





Puat F 18, 
400 vhOWiOAtrers vessies 
A000 cM OOLD sce eink cee 


seeesee | LULEHLUDUD eoeeoeeoe 


800 











Amount. 


eoeees eres 


1,131 
570 
411 


Corn ceed. eal ee 


eeersecoeseos 


1,133 
332 
8774 
232 7-16 
207 


eeeeeaerens 


1% 
14774 
346 


























Priat D 19. 
YEAR. && CROP. 
OO 
2 s Kind. Amount. 
Get Lhe dele Lise 

1883... 400 | Amber cane ....| ......... A 
1884... 400 | Potatoes........ 414 
1885.. 400 | Potatoes........ 20174 
1886... 400.) Corns et Oran weae 1,487 34 
Total, ~ 1,600. 

PuaT E 16. 
1883... 400 | Amber cane.... ee © 
1884... 400 | Potatoes........ 823 
1885... 400 | \Oate ion. aes ct oe 132 
1886... 200.) Dorm iacwc ets 199 7-16 
1887... 00 | Corn .......... 194% 
Total, ~ 1,400 

Puat E18, 
1883... 400 | Cornice ss ..«ss6 ene 1,489 
1884... 400.| Potatoes........ 575 
1885... 400°) Oats ol. ees 13144 
1886...] .. Corn “4 21534 
TEST. Sea clarete Corners ” 178 1-16 
Total, ~ 1,200 

PuaT F 17. 
1885... 400 | Wheat........... 8734 
1886... 400 WAGOEN. aie seeekews 203 % 
TBST Conia ea an Potatoes........ 48234 
Total, 800 

PuaT F.19. 
1885... 400}: Wheatint.. 3.05 | 8634 
1886... 400.) Oorniecn ss aieneek 12034 
LSS Gib say Be Potatoes ........ | 4214 
Total, 800 
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FERTILIZERS APPLIED AND Crops Propucep — (Continued). 













































































PLAT F 20. Puat F 21, 
YEAR. S g CROP. YEAR. & g CROP. 
713 338 GN a SCF NPS 
= ® Kind. Amount. = 3 Kind. Amount. 
E> ie 
Lbs. Lbaiend) ae, Ma Tba. 4 ibe, 
ASteene ste LOH OORT hehe ae celean 193 1884... OO WV BOGE veseslec sos] wveve codes : 
RGM tie eee yi EMLIMD RID eck Wis icineccees s|h LbODe sel leccdec) b PQUBSDEB ii ccc os [i ssancee wee 
1886.... 400 OOM ects ieruer 156 3-16 || 1886... £00 ORE. te ci Warcteieisi's 166 11-16 
TERT oRott ys fv Potatoes ........ 30634 1887...] ...... | White potatoes.| 328% 
Total, | 1,400 Total, 800. 
PuaT G 18. Puat G 19. 
1885..../ ech nt OPRCCO oo... Ce ss Wetec eciek? Hib SOO «0s 480 | Tobacco........ Bre aie meee 
1886....| POO TDOMSLOS. |, 6264 6] ss uscesee ss. |? 1888..: 400 | Tomatoes.......| .......000 
SONA e Ra ceG awl ies ec feces iace cast chawbaedecs DOS lites Whe rsie srs) Maisto sleieinisiclsicieiernle ote’s | eolalc Sa wiemlele 
Total, 400 | - Total, 880 
Puat G 20. } PuLaT G 21, 
1885.... 680 { Tobacco........ ficstivaed s «cote 1885 Fe Wits ook a ROOL Dogar tq cs ates | HU aerated 
1886.... 400 | Tomatoes.......| .......... 1886... 400 | Tomatoes....... Nak Saison oe 
PRMD tee sins ith OL suiin* «sce Seal av eahae’s ose TBST. ON ceases QOlc. ve astecn ek = | Sk ae neustere 
Total, ~ 1,080, Total,| 400 
Piat G 22. 
CROP. 
Fertilizer,| ——_ 
YEAR. per acre, Kind.’ AMOune. 
MOO eee eias He Ut cs as ayuidaies esc cule cowekeuth alas # La Pee PTCUOETE < cle die sicteinc8 Solan cine aa at haly od alalo yas trace 
SOAS meple tah itate Stout. gh a dele Gere cbesak Coase us OP CU OMBLOOR. « . Cocienhin > age | Pewehe abeneun 
BOSE Aice tater seit Sen alt ik varetalsia s wads vate ke miiach ea coat wh CJOPIN a racetee wats ks be nh Mie kode Comin 
OMI eee e er (ee eeN teat ese ttiess | 400 








No conclusion reached, since this is simply the beginning of the 
experiment, The apparent comparative effect of fertilizers for 
this season discussed. Potash gave no positively noticeable effect. 

Phosphoric acid hastened maturity. 

Nitrogen delayed ripening and lengthened the growing season. 
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WATER SUPPLY. 


The Station water supply is derived from a stratum of gravel 
and sand in a wooded hillside about one and one-half miles north- 
west from the Station. Up to this year the water has been col- 
lected in a small reservoir 6x6x4 feet. When full there would 
be about 350 gallons of water above the draught pipe. 

The water was collected by a main catch-water drain 1,700 feet 
long from a spring, and by numerous branches from the hillside 
above. 

This drain has supplied considerable water when active for its 
entire length, but owing to its open character has of course 
lost much of the water and cost a great deal in the way of 
reopening for repairs since its establishment under private 
ownership. 

Once or twice before, since the organization of the station, this 
ditch has been more or less thoroughly repaired and there has 
been at still other times, and in fact, nearly always during a dry 
time too little water to do more than run one thing at a time, 7. ¢., 
when water was being used for the green-house, the dairy and 
laboratory were necessarily cut off and vice versa. 

The past summer the whole main ditch was opened. Some i 
the main line and many of the laterals were found filled with roots ; 
the supply of water seemed abundant, if storage enough could be 
afforded to draw upon for a full day’s supply, or in case of an 
emergency. 

The old tiles as a main were abandoned and wrought iron pipes 
laid in their stead, with tile laid wherever there seemed to be a 
chance to bring in an additional supply of water. Iron laterals . 
were laid to small, deeply inclosed basins, which were often the 
termini of one to three lines of tiles that were laid to follow back 
some source of water and conduct it to the iron lateral. , 

By this means as much water was collected during the dryest 
part of the season as could be discharged through a 13 inch pipe 
with a fall of 7 feet in 700 feet of pipe. Some water is also received 
from pipes not connected with the long main. 

The total amount of De laid was 700 feet of 14 inch, and 1,500 
feet of 1 inch. 
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There has been a good supply for all ordinary purposes since 
and no necessity for taking turns in using water. Recently, there 
has been added a wooden reservoir 113x223 feet in lateral dimen- 
sions and 6 feet deep. This will never stand quite full, but for 
every foot above the draught pipe will add 1,935 gallons of water 
on which to draw in case of necessity. 


THE NEW BARN. 


Stands nearly north and south and presents a broadside view 
to the street, as the station is approached from the village. It has 
a lantern roof surmounted by two cupolas, each 10 feet square, — 
which set equally distant from the ends over the middle of the 
second bents. 

Ground was broken for this barn August 9. It sets south 
of the old one and parallel with the south portion. The west side 
of the new barn is in the same,straight line with the east side of 
the old, and there is a space of 50 feet between the nearest corners. 

The basement wall of the new barn is 97x51 feet outside measure 
at the level of the door sills. There is a “batter” on the outside 
of 6 inches from the door sills to the top of the wall. This gives 
the size of the barn which just covers the wall, 96x50 feet. The 
basement within the walls is 92x46 feet, and 9 feet high above the 
door sills, which give the level for the highest point of the main 
floor. 

The basement is lighted by 10 windows of twelve 10x14 lights, 
and eight panes of 10x12 glass in a transom over each of the two 
pairs of double sliding doors which allow admission to a team on 
the east side 20 feet south of the northeast corner, and in the middle 
of the south end. Passing in at the east door, one enters a feeding 
floor 16 feet wide which can be used to bring green food direct 


from the cart to the animals, and to remove the excrement and 
litter. 


On the east side and south of the doorway is a “tie-up” 60 feet 
long with a 43 feet walk behind the animals and around the south 
end. Opposite this “ tie-up” is another 313 feet long, with a wall 
of the same width around it, and three box stalls 10x14 feet. 

The silo is in the northwest corner. It is 14x15x30 feet, 
extending from 24 feet below the basement floor to the second 
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floor above. Between the silo and box stalls, a passage 43 feet 
wide and a four-foot door makes the way from the cow stable to the 
dairy nearly a straight line. In the northeast corner a room is 
intended to be used as a barn office or herdsman’s room. 

The stairway leading to the main floor is between this room and 
another, designed for a lying-in stall, or storage for feed or bed- 
ding. A passage between the latter and the silo leads to a room 
under the driveway 10x11 feet which will hold 700 bushels of 
roots. The floor of this room is on a level with the silo bottom. 
The floor of the basement is all of cobblestone and cement, 
except the platforms and gutters which are of elm plank laid in 
fresh cement. Very little of the floor is level. The feeding floor 
slopes gently to three central points which are connected with a 
drain. The small room under the driveway is also connected with 
the same drain and a branch of it reaches under the silo floor but 
has no connection with the silo. a 

The “tie-ups” with the walks around same, and the box- 
stalls on the west side all slope to the gutters which are to 
empty through glazed tile with cemented joints into a cistern 3 or 4 
rods south of the barn. This cistern will be at one extremity of 
the manure yard which will be so graded, that whatever drainage 
there may be from the manure pile will return to the cistern, the 
contents of which will be kept pumped over the manure pile. 
This liquid will be supplemented, when necessary to prevent burn- 
ing, by water from the barn supply pipe which extends through 
the south wall of the basement for that purpose. Returning to the 
basement we pass up the stairs indicated above, and find ourselves 
at the left of the main entrance at the north end. There are & 
bents of 16 feet each lengthwise the barn, and the 50 feet width is 
apportioned into two outside bents of 17 feet each, and the mid- 
dle one of 16 feet. The silo occupies the whole of the northwest 
bent and a grain room behind the stairway fills the northeast bent. 
‘The remainder of the main floor is open, except for the interior 
posts at intervals of 16 feet, which support the upper floor and 
roof. This main room less the north bent is 80x50 feet and is 15 
feet high. It will be used for storing such experimental field 
crops as may be found. desirable to keep by themselves longer 
than to take harvest weights; to store hay; and to work the horse 
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power, and feed and silage cutters, threshing and winnowing 
machines. 

Above the stairway from the basement a series of short flights 
of stairs rise alternately to the north and south and furnish easy 
communication between the basement and storage loft, and also 
easy access to the upper windows used to ventilate the main barn, 
to the hay carrier track and the cupolas were part of the meteoro- 
logical instruments will be located. Hay is drawn up and thrown 
down through an opening in the second floor 11x15 feet in the 
middle of each of the middle bents. 

This is briefly the plan of the barn. It was planned and has 
been built with three leadings points in view: 

First, the storage of plat crops separate from each other. The 
desirability of such a plan has been freshly demonstrated the past 
season with fertilizer experiments on grass and oats. A few 
samples were taken for analysis by the chemist in the prosecution 
of his regular studies on the composition of crops. On analysis 
his attention was attracted by an interesting point which it was 
desirable to follow up, but which had been lost by mixing the plat 
with the common field crops. 

Another point is that when a crop is Late for harvest there is 
often more time required for detailed examination than weather 
conditions will allow, and if ample storage can be provided into 
which such crops can be placed they can be examined in detail 
with no danger of loss, and unmolested by climatic conditions. 

The second and central point was the accommodation of 
dairy stock. It has been proposed to give a fair and impartial 
trial to representative breeds of dairy cattle throughout in 
every controllable respect. It is evident to all that such an 
experiment must be provided with ample stabling accommoda- 
tions that one set of animals may not be at disadvantage 
from colder stabling or other unpleasant drawbacks resulting from 
poor stable accommodations. This barn basement is well lighted, 
watered, and promises to beso comfortable a home for dairy animals 
that there can be no question arise as to its fitness for the 
object in view. 

The broad feeding floor was specially designed to provide room 
for experimental feeding with a larger number of animals than we 
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have accommodation for elsewhere. Where all the food is 
weighed and every animal has its ration separate from its fellows 
more room is required than in ordinary feeding, especially where 
the scales must be used for every item. 

Water is brought to the floor and can be drawn into a pail and 
weighed, or the animals can be watered by lifting the cover in 
its manger for that section of the continuous water box for that 
line of stanchions.. Incidentally, too, there will be the object lesson 
open to all our visitors and readers in regard to the disposal 
and care of manure. This has been detailed above and need not 
be repeated here. 

Third, to provide a suitable place for some of our meteorological 
instruments. 

Up to the present time the sunshine recorder has been from 
place to place with the result of breaking the record as may be 
seen in this report. The anemometer can only be attended to by 
an observer daily invading that portion of the station building set 
apart for the private use of the Director’s family. 

Hence the adaptation of the barn to this use by providing stair- 
ways and inclosing a room in the north cupola which can become 
the meteorological room of the station. 

The construction of the silo is detailed below. It has been 
found that silos may not only be filled and their contents properly 
cured without weighting, but that wooden walls are better than 
' stone for preserving silage. 

In the construction of this silo the stone walls of the basement 
were used so far as they went, then wood was used for the 
remainder. This use of the two kinds of material will give the 
station a chance for an annual trial of both kinds, under the same 
conditions. 

CONSTRUCTION OF SILO. 

The stone wall is 24 feet high on the interior sides and 113 feet 
high on the exterior sides. The bottom consists of 6 inches of 
stones, through which a line of tile connects with a ditch, and 3 
inches of cement made up with two parts cement to three of gravel. 
The stone sides are plastered up smooth from the floor to the 
wooden wall. The upright timbers of the silo are 28 feet long by 
5x10 inches, set edgewise to the silo, 3 feet 8 inches apart with 
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2x10 set between. The outsides above main wall have only 2x10 
supported by the exterior walls ofthe barn. The inside is boarded 
horizontally with matched hemlock, sheathed with tarred building 
paper, and boarded again with matched pine. The bottom of the 
timbers are backed by the nine inches of stones and cement of the 
basement floor, and they are strongly supported in the middle by 
the main floor and by the second floor at the top. The outside 
is covered with a good quality of hemlock flooring. 

In the basement there is a door 3x7 feet through which to 
remove silage when low enough, while a trap through the main 
floor, and two doors above in a vertical line allows the most 
economical filling and emptying. 

AT 
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METEOROLOGY FOR 1888. 


The past season has seemed a comparatively cold one to those 
who are aécustomed to this locality. There has been a great deal 
of wind, often rising in the morning and going down at evening. 
This, if not a normal characteristic of the neighborhood, may, from 
its drying and cooling effect, account in part for the impression 
that the season has been colder than usual. 

The monthly extremes of temperature together with the monthly 
means of the three previous years have been as follows: 


EXTREMES. AND RANGE OF TEMPERATURE FOR 1888, wirH MONTHLY 
Mans For Four YBARSs. 
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Inspecting the table of mean monthly temperatures one finds four 
months to have been warmer than the mean of the corresponding 
months of the three years 1885-6 and 7, while seven have been 
colder. Adding the differences of temperature between the months 
of 1888 which were found warmer than the mean, and also those 
where these months were colder, and subtracting, gives 12.2° cy 
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lower temperature for the eleven months of 1888 than for the mean 
of the corresponding months compared. 
The greatest depression from the mean was, in the order named: 

October, May and January respectively, 4.37° F., 436° F. and 
3.54° FF. : 

The greatest elevation above the mean was, in the same order: 
February, June and August respectively, 3.54° F., 2.42° F. and 
2.28° F. 

That part of the table devoted to maximum and minimum tem- 
perature means and range is interesting as showing something of 
the vicissitudes of temperature to which our crops must be sub- 
jected. These figures do not tell the whole story, either, for these 
extremes are very apt to occur with only a comparatively short 
interval between them, and then, too often, when vegetation is 
struggling with an inadequate water supply. The periods of sum- 
mer drought are usually those of greatest and most rapid range of 
temperature during the growing season. 

The number of days in each month on which there was an 
appreciable amount of precipitation is recorded and compared 
with’similar data for previous years in the following table: 


DAYS ON WHICH PRECIPITATION WAS APPRECIABLE. 
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PRECIPITATION BY Montus Since 1882. 
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From the above table we deduce the meer monthly rainfall 
since and including June, 1882. Below is a comparison of this 
mean monthly rainfall with the rainfall of 1888 : ' 








a. 
June. 
July 

| August 

| September. 
October. 
November. 

| December. 











Mean monthly rainfall... 0.95 1.596 | 1.03 1.834 | 2.18 2.873 3.86 | 3.03 | 1.95 | 1.73 | 1.698 | 0.93 
Rainfall) 18885. bch eek si 0.78 1.04 1.43 | 3.09 | 2.79 | 3.88 0.99 | 4.02 | 2.73 | 3.47 | 2.02 
For 1888, t or — mean....|—-17 | —.556 | +.40 | +1.156 | +.61 | +1.007 | —2.87 | +.99 | +.78 |+1.74 | +.322 
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Excess over mean in eleven months, 3.409 inches. 


This record of rainfall for the winter months is hardly to be 
relied on, since much of the precipitation is snow, which frequently 
blows over and out of the gauge, so there may often be a consid- 
erable fall with not enough lodged in the gauge to be appreciable 
when melted and measured. 

This objection, however, does not affect the summer months, 
which most concern our farm crops and animals. 

During these months, from April to October inclusive, the rain- 
fall for 1888 has exceeded the average for the six preceding years 
of every month, except the droughty one of July, when the fall was 
only .99 inch, which is 2.87 inches below the average. 

This comparison brings out the fact that for six months the rain- 
fall was in all 6.383 inches more than the average, and that the 
deficiency for July reduced the excess to 3.513 inches for the 
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season. ‘Thus we may say the past season has been (except the 
drouth of July) a rainy, or wet one, as well as a cool one, for we 
have seen that the lower temperature was in harmony with the 
popular belief, while the sunshine record was 2.5 percent lower 
than the average of the four midsummer months for three previous 
years. 


WIND. 


The direction of wind has been recorded by an anemometer put 
in successful operation by a former observer who * had some 
difficulty in clearly interpreting the record owing to the running 
together of the lines and consequent wearing away of the paper. 
This difficulty was overcome by increasing the distance and speed 
of movement by clockwork past the recording pen, and decreasing 
distance traversed by the pen itself, as it with the vane to which 
it is attached obeys every fluctuation and change of the wind. 

The record of direction is accurate and continuous. 

_ An attempt to record the force in pounds has not yet been a 
success. The record of prevailing wind obtained during the 
summer is given below. For several days in June, and more than 
half of July no record was taken. At several other times there were 
breaks for short intervals. All the hours of positive record 
obtained are given in hours in the following table under the head- 
ing of the direction from which the movement proceeded. The 
differences between the hours of record and 24 were either calms 
or when the wind was too light to give movement to the vane and 


is left blank. - 


* ©. 8. Plumb, Prof. of Ag., ete. Knoxville, Tenn. 
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PREVAILING WIND, APRIL TO OcToBER INcLUSIVE, 1888. 
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PREVAILING Winn — (Continued). 
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FRostTs. 


The latest frosts in spring and earliestin fall were on May 21st and 
September 6th, thus making the season between frosts on the Station 
farm 108 days. The frosts which occurred on the mornings of 
September 6th and 7th did little or no damage on the farm, as corn, 
sorghum and other crops were yet standing and escaped unharmed. 
These crops were too immature for harvest at that time, about the 
usual harvest season, owing undoubtedly to the general backward- 
ness of the season, as well as to the dull and cloudy weather of the 
later part of the summer, and they were left standing for some 
time at the risk of being frost-bitten, in the hope that there might 
be a few sunny days which would go far toward maturing 
the crop. 


Some Casuat PHENOMENA OBSERVED DURING THE SEASON HAVE BEEN AS 
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March 18th. Robins first seen. 

March 27th. Thunder shower of short duration. 
April 9th. White frost. 

April 10th. Red maple in bloom. 

May 3d. White frost. 

Moy 4th. Swallows appeared. 

May 21st. White frost. 

September 6th. White frost. 
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September 7th. White frost. 

October 10th. Ground frozen } inch. 
October 11th. White frost. 

October 15th. White frost. 

October 22d. White frost; ground frozen. 


SUNSHINE RECORD. 


On June 4th, paper of suitable quality for records having been 
obtained, the Negretti & Zambra sunshine recorder was returned 
to the old position which it had occupied previous to September 
8, 1887. 

A full record of all sunshine was secured up to October Ist, 
when a Station observer was cut off from access to the place, and 
the record was again discontinued. Below is a comparison of sun- 
shine record for 1888, with the corresponding periods of previous 
years. | 
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CoMPARISON oF Datiy SunsHinE Recorps, JUNE TO SEPTEMBER 


INCLUSIVE. 








MONTH. 1885. 








A ts Rts BIA MSN a RY yh Died ae ceaWEhe a memes 12.15 
DUE Fatt eee one aN uname tin 11.00 
TRE i gate esa De UL eg ea I 10.30 
eluate ki sloiblaioiere etelelsg telare aveetetevate ec arertte es 1.15 
ae Aca a Wiatath lal Gea) aia shatelere leuailsts' ohats fonein ie crete 6.45 
Gili neds 80. taba Home S He) Saks eee late 12.15 
Mibu rs lats Sarareret fiw clghele lence ietetemsttetateare arolas 8.15 
Bavarestreaeseae ae eralalale Bice aiacaivisis ate 4.30 
Sa etiae Cakes nats cba dmaie doles ee knee rue ae Lie Eben aD 

ALO) Macare cola, cisrsi Ske. cie outers teat sin aintelisie tee erate as 12.45 
AL aise deanaccue ks ee xnesee es see Eeek Cech MNS TRO 
DAA icin hos UaReMORTRRGS oe ectustawialeese re 12.00 
LBA Sc ins sie scan pede mee Mantas te rite 6.15 
TA Needle die jateteib sretare sien Mile sl aiatdionash AG ere ties 13.30 
AD Sons erarcise Th pinretoerqatersteise'oakere ie situs s sats te 4.45 
16. seeeeeee cece cece cece ee eeee esse ones 3.00 
Dlisietsle Geiers ateues waren Mist aistoietele sieistristataierste fare 13.15 
LS stelle a reiesedin hie alsts wan eiele seis als GER vie oe 13.45 
DO sence lata totais Stal sidiaisiehe Sieieis siisisisina el cveiets 13.15 
AD sisted jnie’s alavsinte sissaenesielcess eet aisles ale wiasie are 9.00 
DL sewsied slanerels haeeietiec tates meeseamaticnee 7.30 
2a miavalsctecela Sinaia cincleaue ee iciecsisisnien acu 7.15 
Ddarbelstele eisieleie a's oisuaraioie aicinisrs Wie lal wiahiatatete stats 14.15 
Avi ale ayer sibiile os slcieiciargl ora’ ie 6 eis cletevolctersieivieiee 13.00 
ZB PTs aes slo Faldle soma te -sele nit sks saree cies tate 8.15 
AG Raila ol cinistrdibia Comrie oi ioe selaetie tee eiiateles 13.30 
DT raw eve ouicls aicts Sea pie mae a Rela 10.45 
Boia in iA odetey Eh ona anes et oie aa es Ue 2.45 
2D Fei sleratalele ay ele le ars weveeehdeieiiciolacs ae mere ena 0.15 
OO cine tictalete Glee calsals acres cles sleesieliammeie’s 8.45 
POTAL cg aetec ns date ate Mas chains mena enna 981.00 
5 


Per cent of possible sunshine...,.........! 61. 











1886, 








1887. 


12.30 4.00 
2.45 45 
8.00 | 11.45 

13.45 h 

F3300 Mune 
aca (ws ee 
9.45 1.30 
13.15 7.00 
5.15 2.45 
10.45 | 12.15 
12.45 | 12.30 
6.15 | 12.45 
11.30 | 10.00 
7.00 | 14.00 
9.45 | 13.45 
3.30 9.15 
2.45 2.00 
Te 6b hs Sees 
10.15 1.30 
9.15 9.15 
3.00 4.00 
Hea 1.30 

Rees 10.30 
0.45 2.00 
7.15 9.30 
4.30 | 13.30 

11.15 | °11.30 
14.00 | 13.45 
12.30 | 18.30 
13.45 | 12.00 
952.15 | 217.45 
Sat aenk 





1888. 


e@ersee 


4.30 
11.30 
9.45 
1.00 
12.15 
10.30 
4.30 
3.45 
12.00 
4.15 
7.00 
7.45 
11.30 
12.25 
12.30 
11.00 
9.30 
8.30 
11.30 
4.00 
4.15 
7.15 
2.15 
10.00 
0.00 
2.30 
11.30 


45.7 


Possible 


207 .42 





sunshine. 





15.05 
15.06 
15.08 
15.09 
15.09 
15.10 
15.11 
15.12 
15.13 
15.14 
15.15 
15.15 
15.16 
15.16 
15.16 
15.17 
15.17 
15.18 
15.17 
15.17 
15.17 
15.17 
15.17 
15.17 
15.17 
15.16 
15.16 
15.15 
15.15 
15.45 


457.08 
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Comparison OF Dainty SunsHINE ReEcorps — (Continued). 

o 

MONTH 23 

1885. | 1886. | 1887. | 1988. r= E 

22 
July DP eee aces len due Ss eoes.n esgdathneaneeas 14.00 13.15 11.00 8.00 15.13: 
pte BEE sae ered Case ea goatee sete 2.45 6.15 12.30 13.15 15.12 
Drea eevetens *ersaen Peete LAM as Oe nt 4.45 12.30 10.15 12.35 15.12 
Ses Rt ES PS BM ge) Pan aa REE 4,15 12.45 11.15 11.30 15.11 
ee a Ih Sesgagag 1 BP ae os \ berate pe 10.00 13.00 4,45 8.30 15.10 
Be ceameee Huet et ve HAGE ed eet ao 12.15 9.15 8.00 12.25 15.09 
7 sete eeeeees SLU S Rises 5.00 5.45 12.45 12.00 15.8 
BAe ees vende et SAAS A bore sales saps 12.30 14.00 13.00 5.15 15.7 
Ooaee Ae Gag, Seem! : 10.00 3.15 4.15 45 15.6 
pe Pergeere shal ose BEEP ES PEE ER ae ECO 10.00 11.45 2.15 12.00 15.5: 
16 Weatye Saito AYE aa Oa 13.15 10.00 13 .0u 6.45 15.4 
RAN Nae g Wee eC Eases Sian deuetene hoe ce’ 14.00 11.45 13.00 7.00 15.3 
2 Hider cal urls rN 8 ARR a SAO 1.45 8.00 11.15 10.20 15.1 
LS OE SGiT 5 SOR Parad ALR, AIR ROE bar fa SER PAD 1,15 wes 11.30 11.45 14.59 
Drea ae fee se ino Tied Oech anti tek Se oh acne 10.15 1.15 1.30 10.45 14.58 
RO geek cane to acu a unc RY Eee Aa 9.15 1.00 10.15 12.30 14.56 
MES VU Eee see eRe ache eu kara eeansees's es 12.30 8.15 4.00 5.20 14.55 
Te oyes use aie eRe Meee hie sant ek ate Scie 3 12.30 2.45 1.15 + 14.54 
pT Bead pe oN ag Re Be Rata eie/ els 12.30 1.00 11.00 4,30 14,52 
Pst ir aids Pade tere ara k ste ak lan wees 11.30 7.00 11.00 10.00 14,50 
Used AM sama cists tn Pes dies, eae vides ea 8.45 9.00 3.15 10.30 14.48 
0 ae be PAR ret AER SORE ar SPA 10.45 10.30 4.30 10.00 14.46 
AO eee Cc Oe SE Aris LOk oticeate ss 9.00 13.00 9.00 7.00 14.45 
Be Went asa teats fates aioe wine Hike woe 2 6.00 12.00 10.30 13.00 14.43 
Boda dake w aoa teain ¢ ceetale oe isles Sntiettom sane 5.15 5.15 0.30 12.45 14.41 
OG. Ula cate tes cauk sbdse eeew aces 1545 Giic gab stor 8.00 3.30 14.39 
D1 A A ac Be eae cee ns shes Pekar 13.45 10.15 12.30 6.30 14,37 
Oe iat. Asa e valet cleats tee Ne dicle Wee's 11.30 10.00 11.15 10.00 14.35 
DG re en MAT eS ORS Unk Ce ey Dae kat 11.15 4.30 7.00 9,30 14.33 
BASS MO Ree eae Nion SWATH Vues Gos 12.30 7.45 11.30 12.00 14.31 
SLY: aMaywetewee een can eee accuse ee 12.45 8.15 | 11.45 4.45 14.28 
PROGRES 3 Us yds Whine taco ase one aes casi ets 289 .30 243.15 267 .30 270.67 462.11 
Per cent of possible sunshine............. 62.6 52.6 57.9 BOON Wiegswoecs 
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Comparison OF Datty SunsHinE Recorps — (Continued). 












































2 a 
oRe| 
MONTH. 1885. 1886, | 1887. 1888. 2a 
Ae 
& 
Wasaiat Lys ey Etech atiokek adacreahearce ae 10.45 6.15 10.45 12.30 14.26 
ie iy Sa Ge ye ARMOR ERE 9 es Paeary 7.15 11.00 11.15 7.30 14.24 
Baise Bie c Pane ee be eataedih Task ren 0.0 8.16 11.35 7.15 14.22 
Mie ae 2 CL URE ny WAN ie DRS ane 8.00 9.45 6.10 3.45 14.20 
Gat OCR Ue ARUN Sey Rees ANS 4.00 3.45 2.45 2.45 14.17 
BUN Sista Se) MA cise PERC eas 12.00 12.30 8.30 8.00 14.15 
TAS WE A tic SAE AM ise Pea Mae ke Bites 2.30 4.45 | 12.45 12.00 14.13 
< S)  Betc B EP  ecAU  e 7.00 12.15 12.30 8.15 14.11 
Deh co inhi hole ewe eeerathet ta eee 3.45 11.15 12.00 12.00 14.8 — 
LOG SPRL Sud ecaeres be as Me Ee toninde 2.30 10,90 ae 12.20 14.6 
PI eens « oak Cate at am eaS ce 12.00 6.00 1.15 3.45 14.3 
Bh MeN e seh SSRs th) ot MEQ ble ear | 4.30 10.15 11.00 4.00 14.1 
1S.t ues bine wtlaatAd mas Es tomeae Hay Ma 2.45 6.05 11.45 2.00 13.59 
tae ae: i Ana 7.15 8.00 9-30 10.15 13.55 
Lisi ee yictr cd Oe Wie Beso le cma eate oe ee 12.00 13.00 4.15 2.15 13.53 
LOG eR ee Bk he dele cee 12.45 15 6.15 8.00 13.50 
OPEN AACE SR, El ae Me Tega tt SC TOUTS) 4 feb 4.30 2.30 13.48 
LS Se medesde ase Sands Oe ais Restate we 7.30+ 8.45 6.15 2.00 13.45 
IRN Bids doa eal e meee eS 8.45 12.30 6.15 12.45 13.43 
se LU Aes ad RY e Em ee Oa Gh oc 8.15 11.30 10.45 8.30 13.40 
72 Ha ta TRON eh EPR irre et 2 2.00 5.45 3.00 0.00 13.38 
VAS SE Pes EE RE SS ae Ere 9.00 107302) eee 4.00 13.35 
7 eam Doe <r SRE ae at TA, I NOE PATENT tesa ¢ 4.30 5.45 13.33 
DE) eee oe sia bike aed oe SN A ole Oe COOL Mata aee 1.00 10.30 13.30 
DOP Misi tacte SE ens tae ie eee 2.45 6.30 | 10.30 | 11.45 13.27 
OB Te cate aN eet rues me 7.30 11.00 9.15 0.00 13.25 
OT. AMe Wade HELL URE He ey 7.45 11 30 6.15 3.30 13.22 
BB. Wet dk inde ca ocvare Milne dh ate 3.30 10.30 9.00 13.19 
9.30 
9! aid eee Ea og AEM REA Ons eI ner 11.00 10.30 10.45 13.16 
BO aati cd sce etares eee eee nees 9.15 4.15 9.45 10.30 13.13 
Eee 10.00 2.15 11.45 3.00 13.10 
Dota SUnsMING 52 livodecy Ae cei ae th 207.00 | 240.15 | 235.45 | 200.50 498.47 














Per cent of possible sunshine............. 48.3 B60. il ib, ABEL so]. (ii Riary 























New York AGRICULTURAL EXPERIMENT STATION. 381 
ComPaRIson OF Dainty SunsHInE Recorps — (Continued). 
| ; 3 
oF 
MONTH. 1885. 1886. 1887. 1888. ne 
BE 
aw 
BGDLOIMIDO CH ene e Fs dirs dis oo sc oie belaes'e:< 6.30 10.00 5.30 0.30 13.8 
ie Legh far DAN SORE Rs BAN 12.15 yh eed ee 11.15 13.5 
BPA RE RC Re Gi cae nowy atette O64 8.45 10.45 10.15 8.00 13.2 
Me Beet : 2.15 7.00 12.00 5.15 13.0 
SAL Ue ei aA RON SE apa 2.15 6.00 8.45 30 12.57 
ee ee tree asin, Oat Saar 7.45 TOLAG er athe 12.00 12.54 
inet at ede ty ped AEN L 4.30 10.30 3.30 5.30 12.51 
asaya Pe Wee fender cnc tenes 0.00 10.15 3.30 0.00 12.49 
Se Sold RR il PS 2.30 ae im ead rigid 7.00 12.46 
MEADS Sate felis ce cE 85:0 v4 we aille < 4.15 B45) ie ae 4.00 12.43 
TIC hes Wc eas AR Docc 9.45 ee a Ue Beak a 3.00 12.40 
Mp 0) 4 US eR ee LOSE Tacos (eee eee 0.30 12.38 
$B Oe ease La RM AN? SoS Sel 4.45 P0304) Pare a 4.00 12.35 
12 en hy ere yaar re niet 8.15 Bison mee 11.30 12.32 
TREC a ea fk as Cosa tee sake 11 aw Ciao yee 5.30 12.28 
PO eto G ee D, ee AN ch Wee SRO 4.15 PO il Reem Sa 0.00 12.26 
fe iat teckel A 8 aig A a 11.45 BAST welee hta 4.30 12.23 
Ne DG aa Ce 2,45 Litt ae a oe 5.30 12.20 
ri Rae ae Ons ne A et NS 10.30 PEGA AL ae 5.30 12.17 
DOE AS: aa SU PaD hoe Le ae Pan 11.45 TBO pads ant 5.30 12.14 
Py MW Ay Gia) de AT 11.30 SURO at a 3.00 12.12 
We ay! ae Te kone. 6.30 6 Cd A ee pie 1.45 12.9 
OE Da By, ae aa 4.00 ihe eye Hae 7.00 12.6 
PN, OS UE aa 8.15 es ERR rat 10.20 12.3 
OURS Ce rey eee 11.00 Vs BRD Ag Balad 1.20 12.1 
DO nner Ae tle Sa enya NRT Sinn date Saat 7.25 11.58 
Py Gages ers ALD RN aah ACM ra Nataly 11.09 népieeae Dy: 3.30 11.55 
Pos! Mca a a ie 11.00 eTheh Gua 3.30 11.51 
Ne ee era ath Weer are he sd 10.30 G00 Fv dds oe 5.00 11.49 
OMe aR eam Tes satel Ue ro Raters oe hn 9.30 S780 ee ae 5.45 11.46 
OUR E BUL SII ' Ae aed soatita She sae eae hee 231.30 200.30 43 .30 157.05 373.38 
Per cent of possible sunshine............. 62.6 BS.7 42:0 A204) tae ness a 
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Tt has already been reported* that this instrument is unable to 
record 10-15 per cent of total sunshine nearest sunrise and sunset, 


The condensed footings from the foregoing 


also when there is some haze or smoke, although the sun may 


not be obscured. 
table have been combined with similar data for all the sunshine 


records obtained at this Station. 
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* Station Report, 1885, page 307. 
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In comparing the record for June, 1888, with: previous years, it 
will be noticed that there was the least sunshine recorded in 
1888. More sunshine was recorded for July than in either 1886 
or 1887, but less than 1885 by one whole day’s sunshine. For 
August the reverse is true. There was less sunshine in 1888 for 
this month than for the corresponding months of 1886 and 1887, 
while the record for 1885 shows August to have been a very 
cloudy month. The reverse of this was true of September in 
nearly equal ratios, as there was only 157 hours of sunshine in 
1888, as compared with 200 in 1886 and 206 in 1885. If the 
record could have been continued longer the cloudiness of the 
latter part of the season of 1888 would have been more noticeable. 
Nineteen days of October gave an appreciable amount of precip- 
itation, and 18 were recorded as .8, or more cloudy, while rain 

occurred on nights of five days, which were recorded as having .7 
— or less of clouds at the time of observation. 
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